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For  your  infonaotlon  there  is  enclosed  a copy  of  ’’A  forest  fire 
protection  problea  analysis  for  Oalifomia." 

Forest  fire  protection  roseaxoh  at  the  Golifomla  Forest  and  i ange 
Srporioent  station  has  two  x'unobions.  -Xhe  first  is  to  aeeist  the  fire 
control  aganoiea  within  the  Region  in  the  solution  of  imoodlate  pressing 
problaas.  The  second  Is  to  carry  forward  a long->tena  progran  of  bosio 
research  aimed  at  the  bettorment  of  all  phases  of  fire-control  practice* 

This  problea  analysis  has  been  prepared  to  serve  as  a basis  for 
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a basis  for  oorrelating  the  work  of  this  3t<:tion  with  that  being  carried 
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ber of  problsas  from  all  those  confronting  forest  administrators  in  Cali- 
fornia* It  is  our  belief  that  Research,  with  its  limited  rasouroes,  can 
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centrating on  these  few  probloos*  Beyond  a broad  elasaification  of  the 
types  and  inugh  amounts  of  study  needed  for  solution  of  the  pieblesw,  no 
attempt  hoe  been  made  here  to  proscribe  all  the  detailed  studies  required 
to  cai^  out  the  program* 
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ABS'i'PACT 


California ’ v3  forest  fire  situation^  intensified  by  the  size  of  the 
state,  the  value  of  its  forest  resourcos,  its  vast  recreational  use  and 
travel,  its  long  dry  season  and  very  inflammable,  state-v/ide,  vat^rslied 
cover,  is  of  such  concern  as  to  justify  critical  analysis  from  all  possible 
angltcs.  In  the  following  pages  it  has  been  attempted  to  analyze  the  major 
problems  iir  forest  fire  control  confronting  the  several  protoction  agencies 
of  this  state. 
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For  this  analysis  some  370  questions  \/ere  propounded,  all  important 
to  Co.lifornia  fire  control  yet  none  completely  or  satisfactorily  answered. 
These  370  questions  were  combined  into  77  p’encraiized  problems  covering 
the  fire  protection  fields  of  prevention,  prosupX'ressicn , suppression  and 
effects.  Each  of  these  77  problems  was  rated  ’’high,”  ’’mediinu,”  or  ’’low” 
as  to  its  administrative  importance  by  a group  of  qualified  forest  adminis- 
trators. Of  the  77  i)robleiiiS,  32  were  judged  of  ’’high  importance”  rank. 

Of  these  32  high  importance  probloms,  8 woro  considered  to  bo  best  solved 
by  administrative  studios,  leaving  24  problems  for  solution  by  the  resoarch 
organization.  These  24  high  priority  problems  are  considered  as  constitu- 
ting the  , long-term  Research  program  of  the  Fire  Division  of  the  California 
Forest  and  Range  Exporimerit  Station.  For  the.  purposes  of  an  immodiato  work 
program,  theso  24  problems  xvero  still  further  restricted  to  the  problems, 

13  in  number,  generally/-  recognized  as  of  outstanding,  importance.  Of  the  13 
probloms,  5 arc  in  the  fields  of  prevention  and  effects  for  vrhich  the  staff 
at  present  is  inadequate  in  personnel  and  facilities.  The  remaining  8 
problems  constitute  the  basis  for  the  Station’s  progrrmi  proposed  for  the 
imiriodiatc  future.  The  current  studios  directed  towards  the  solution  of 
those  8 top  priority  problems  are  listed  in  the  final  table  of  this 
analysis , 


In  Section  II 
topography,  climate. 


of  this  analysis  is  given  a brief  resume  of  the 
cover  types  and  forest  resourcos  of  tho  state  from 


the  standpoint  of  firo  control  and  also  of  the  dovolopmont  and  present 
stsitus  of  the  several  firo  protoction  agencies. 


All  probloEis,  with  their  corollary  quostions,  are  presented  xmtii 
brief  discussion  in  Section  III.  Tho  evaluation  of  the  importaiicos  and 
the  procedure  for  selective  high  priority  probloms  for  the  proposed  re- 
search program  are  given  in  Sections  IV  and  V« 
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SECTION’  I 


INTRODUCTION 


The  purpose  of  tids  analysis  is  t?«rofold.  It  is  one  of  a group 
of  regional  problem  analyses  expected  to  servo  as  a basis  for  a broad 
national  prograra  of  forest  fire  protection  research.  It  is  also  a 
basis  for  a detail od  program  of  fire  studies  aimed  at  the  orderly 
solution  of  current  major  protection  problems  in  California. 

The  scope  of  the  ant.lysis  is  limited  to  the  forest  and  watershed 
lands  in  California  on  which  fire  protection  is  an  essential  j^art  of 
their  {successful  management.  The  Forest  Service,  National  Park  Service, 
State  Division  of  Forestry  find  five  county  organizations  all  participate 
in  the  protection  of  43  million  a.cros  of  those  lands,  or  over  two-fifths 
of  the  land  area  of  California.  The  major  protection  problems  are  in 
general  comiaon  to  all  agencies  and  hc.\Q  not  been  distinguished  on  the 
basis  of  jurisdiction  in  this  analysis. 

In  addition  approximately  20  million  acres  of  rural  agricultural 
and  valley  bottom  lands  are  given  some  degree  of  fire  protection  by  the 
State  Division  of  Forestry  and  nurnerours  county  acid  fire  district  organ- 
izations. Probleiiia  peculiar  t'!  the  protection  of  those  non-forest 
lands  are  not  considered  in  the  cinalysis  nor  in  the  fire  protection  re- 
sear cli  pro  gram . 

This  problem  analysis  has  been  prepared  by  the  staff  of  the  Fire 
Protection  Division  of  the  California  Forest  and  Range  Fixperiment  Sta- 
tion in  cooperation  -with  the  administrative  organizations  of  the  Forest 
Service  and  State  Division  of  Forestry.  Descriptions  of  locally 
significant  problems  and  opinions  as  to  the  relativo  importances  of  all 
problems  were  solicited  by  correspondence  with  many  of  the  men  through- 
out the  state  who  possess  particularly  rich  fire  control  backgrounds . 

The  T-)robleiiiS  were  assigned  values  as  to  relative  importance  in 
conference  vmth  the  Regional  Forester  and  his  staff.  Assignments  of 
different  parts  of  the  major  problems  to  the  Experiment  Station  for 
research  attack  v^ore  made  in  the  same  manner. 


The  helpful  cooperation  of  various  fire  control  men  in  the 
Region,  and  members  of  other  divisions  of  the  Experiment  Station  is 
gratefully  acknov/ledged.  The  comments  and  suggestions  of  Duncan  Dunning 
and  Hubert  Person,  of  this  Station,  wore  particularly  helpful  in  the  de- 
velopment of  the  Problem  and  Priority  sections  of  the  ainalysis. 
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SEGTIOK  II 


THE  IfvlFORTANCE  OF  FIRE  PROTECTION  IN  G/u.1FOKI\TIA 


The  fire  control  problems  of  California  are  increased  in  number 
and  perplexity  by  the  geographical  extent  of  the  state,  the  v;ide  varia- 
tions in  topography,  climate,  and  vegetation,  the  values  of  the  forjst 
resources,  the  nULierous  uses  to  v/hich  the  protected  areas  are  put,  the 
different  protection  requirements  imposed  by  the  different  land  manage- 
ment  purposes,  and  the  several  j-nciepondent  protection  agencies  which 
cover  the  state.  In  view  of  these  important  connections  with  forest 
fire  control,  the  topography,  climate,  cover  tv-pes,  and  resources  of 
California  will  be  briefly  discussed  in  the  follovdng  pages. 

Natural  Geography 

Topogranhy.  California  runs  southoavSt  by  northvfost  from  lioxico 
to  Oregon,  nearly  700  miles  in  length,  and  averages  s.bout  200  miles  in 
width.  It  contains  very  nearly  100  million  acres.  About  half  the  area 
is  rugged,  and  for  the  most  parst,  heavilv-  forested  rnountadnous  country. 

The  state  is  characterisod  by  a remarkable  diversdty  in  toper 
graphic  features  and  for  convenivonce  of  disciussion  may  bo  divided  into 
the  seven  different  provinces  shown,  in  the  s.ccompanying  figure. 

(l)  The  Groat  Interior  Central  Valley,  a level-floored 
dopression  more  than  500  miles  long  and  20  to  50  idlos  vddo.  This 
valley  is  a vast  plain  of  rich  alluvial  soil  vdthout  rock  outcroi:»ping 
or  terrace,  gradual.Iy  rising  from  tide  level  near  the  center  to  an 
elevation  of  420  feet  at  the  southern  end  and  800  feet  at  the  northoi'n 
end.  This  great  valley  is  enclosed  on  all  sides  by  mountains;  the 
Sierra  Nevada  on  the  east,  the  Coast  liange  on  the  west,  the  Klamath 
Mountains  and  volcanic  plateau  on  the  north,  and  the  Tehachaxd  on  the 
south  where  the  Sierra  Nevada  and  Coast  Range  moot.  Along  tiro  sides 
are  u^^lands  and  sloping  plains  or  alluvial  fans  reaching  to  the  foot- 
hills . 

(2)  The  Sierra  Nevada  M;;untoi.ns,  th-o;  dominanl:,  phy.sLcad 
featuro  of  tlie  state.  This  Sierr<a  Nevada  range  is  a great  block  of 
the  earth’s  crust  tilted  to7/ard  the  v/est.  A.long  the  eastern  face  are 
several  valleys  the  largOvSt  of  v/hich  i.s  Owens  Valley  at  an  avei^ago 
elevation  of  5 >600  feet.  The  Si.orx'o.s  rise  8,400  feet  higher  with 
su^imits  only  10  miles  av/ay  in  air  line.  From  these  14,000  foot  suio- 
mits,  the  tilted  block  slopes  gently  for  150  miles  to?;ard  the  great 
interior  valley  which  is  only  a few  hundred  feet  above  sea  level. 

The  eastern  face  is  thus  short  exceedingly  bold  escarpment;  the 
vvGstern  face  is  a long  gentle  slope. 


(3)  The  Coast  Range,  forming  the  western  rim  of  the  in- 
terior valloy.  These  moimtains  are  entirely  different  in  origin  f.nd 
structure  from  the  Sierra  Nevada,  being  rocks  bowed  in  arches  and 
severely  fractured  along  critical  fault  linos.  They  consist  of  a chain 
or  S5*stc3m  of  ranges  running  northwest  and  southeast,  approximately 
parallel  to  each  other  with  narrow  valleys  between.  The  hills  are 
2,000  - 3,000  feet  high  vdth  characteristically  rounded  topvS. 
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TOPOGRAPHIC  REGIONS  OF  CALIFORNIA 


1 INTERIOR  VALLEY 

2 SIERRA  NEVADA  MOUNTAINS 

3 COAST  RANGE 

4 VOLCANIC  PLATEAU 

5 KLAMATH  MOUNTAINS 

6 COASTAL  SOUTHERN  CALIFORNIA 

7 GREAT  BASIN 
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(4)  Tho  Volcanic  Plateau.  This  region  is  rei  extensive 
area  in  northeastern  California  broken  nunierous  ranges  of  ir.oun- 
tains.  It  is  geo-logically  quite  unlike  the  Sierra  Nevada  or  CoavSt 
Range,  being  made  up  of  lava  rock  with  innumerable  cinder  cones  and 
a line  of  volcanoes  from  Mt.  Lassen  reaching  north  of  Mt.  Shasta. 

The  plains  and  valleys  of  this  region  have  an  elevation  of  3,000  to 

5.000  feet  v;hile  some  of  the  mountains,  exclusive  of  the  volcanic 
peaks,  attain  a.  height  of  10,000  feet. 

(5)  The  Klamath  Mountain  Region.  This  is  the  moun- 
tainous area  in  the  northvvGstern  part  of  the  state,  joining  the  Coast 
Range  on  the  south  and  the  Cascades  in  Oregon.  Geographics.lly  those 
tlrrce  mountain  systems  are  not  easily  dis tin gai shed,  but  geologically 
the  Klamaths  are  quite  unlike  the  folded  Coast  Range  and  the  volcanic 
Cascades,  resembling  more  the  granitic  block  structure  of  the  Sierra 
Nevada.  The  Klamaths  include  the  Siskiyou,  Scott,  Salmon  and  Trinity 
Mountains.  The  Iilgher  peaks  rise  from  7,000  to  nearly  10,000  foot. 

Only  three  valle3''3  of  moder^'te  size  are  fomid  in  this  wliole  rugged 
region;  the  rest  of  tlie  r;urfacG  consists  of  steep  slopes  terminating 
in  deep  cainyons. 

(6)  Coa.staJ.  Southern  California.  Southern  California 
south  of  the  Tohachapj  , :i.s  divided  'oj  a series  of  mountain  ranges  into 
two  easil^^  distingi'ished  parts,  tl\o  v.iestern  one  sloping  to  the  ocean, 
the  eastern  one  consisting  for  the  most  part  of  barren  mountains  and 
dovsort  valleys.  The  latter  is  part  of  the  Great  Basin  fnl  is  in 
sh.arp  coritra.st  to  t.h‘3  coastal  area.  These  mountain  ranges  are  the 
Sierra  Madre,  San  Ga oriel,  San  Bernardino,  sjid  Scan  Jacinto,  and  .are 
continuous  with  the  Peninsula  Range  in  Lower  California.  In  general 
they  rise  to  5? 000  - 7,000  feet  elevation  with  some  peaks  to  10,000  End 

11.000  foot.  The  slopes  are  very  steep  and  deeply  creased,  presenting 
a notv;ork  of  steep,  narrow  canyons  and  sharp  ridges.  The  moantad.ri3 
very  abruptly  meet  the  valle^^s  wliich  stretch  awcLy  to  the  sea. 

(7)  The  Groat  Basin.  Tliis  region  include^  that  vast 
desert  area  of  eastern  California  and  Nevada  east  of  the  Sierra  Nevada 
and  Sierra  Madro  ranges.  It  is  filled  with  a vsuecossion  of  barren 
mountain  ridges  and  sandy  desert  •valloj's  with  no  external  drainxigo.  It 
consists  not  of  a single  basin  with  a rini  of  enclosing  mountains,  but 
of  a Iwr.  e number  of  smaller  basins  or  valle^^s,  .seme  with  cn  elevation 
of  as  much  as  6,000  feet,  others  below  the  level  of  the  sea.  The  Great 
Basin  includes  the  eastorn  one-ddiird  of  Calif ■ernla,  extends  int;  the 
state  of  Nevada  and, beyond,  with  the  Columbia  and  Co-lorc.do  dr.ainages 
lorraing  the  northern  c?<nd  southern  boundaries.  The  region  is  arid, 
sparsely’’  cevered,  and  not  seriously  troubled  uy  fire. 

Climate . California  has  a co.ast  lino  noa^rly  1,000  miles  in 
length  reaching  through  nearly  ten  degrees  of  latitude,  but  it  is  nst 
thin  grec-t  sv/eep  from  north  to  south  that  gives  the  climatic  fact.)rs 
in  California  their  unusuallj^  wide  ra^ngo  so  much  as  the  n-arked  tops- 
graphic  contrasts  to  be  found  in  the  state.  L'ithin  a.  few  miles  may  be 
experienced  all  varia.tions  of  climate  from  the  sub-tropical  to  the 
arctic.  The  ex^jlanation  lies  in  the  climatic  control  b^’"  la.nd  ana  water 
surfaces,  mountain  barriers,  prevailing  winds,  ocean  currents  and  storm 
tracks . 
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Tho  Pacific  Ocur.n  end  tho  v/cs  torl;!^  windc  give  the  nerrow  co^  cir.  1 
fringe  i.  truG  marino  c]-imeto  with  e rather  oqurble  low  tempereturo o The 
siir.ii::erc  are  cool  end  freezing  woc.thor  in  wintor  ic  infroquent.  In  this 
v'^trip  fogs  abound  both  sunmior  and  winter,  pc-rticulcrlp"  in  the  north  coast- 
f;.l  r.rea.  Those  fogs  follow  the  valleys  and  c'.ay  bo  loci  through  pc.ssos  hy 
tho  draft  from  tho  vaarm  interior  as  far  as  50  miles  inland.  In  gonorai, 
hov/ovoi*,  they  -.ere  stopped  by  the  Coast  Range  Mountains  and  raroh.'  rc-i  ch  the 
interior  valley.  In  the  Coast  Range  Mountc-in  districts,  tomperc.tur-e  is 
largely  controlled  by  cltitudo  and  locaJ.  topography.  It  is  much  rnoi‘o 
equable  on  the  v;ostorn  than  on  the  eastern  slopes.  Sunshine  is  c.bunch.nt 
throughout  the  year.  Precipitation  is  light  and  limited  to  the  winter 
season.  Light  snows  fall  on  the  higher  hills  but  mer.surablo  siiowfall  in 
th:j  valleys  is  rare. 

East  of  tho  Coast  Ra.nge,  the  ocean  inf.Lucnce  disappears  anc.  most 
of  tho  intorior  of  the  state  has  a contincntc.l  or  mo'unt...in  climate.  The 
interior  valloj^  lias  riot  sunny  ouirnors  with  tomporaturcs  i.ncrcaslng  both 
north  and  south  of  the  gi.p  opposite  tho  Golden  Gate  througli  which  streems 
cool  marine  air.  Mi.ddey  toirperr.turos  may  roach  110*^  F.  : no  extremes  of 
120^  F.  or  more  are  on  record.  But,  owdng  to  radiation  through  the  clear 
dry  air,  differences  between  day  and  night  temperatures  irecuontly  r. mount 
to  40®  or  more.  Tiro  period  Lay  bo  S:}ptembor  is  practically  ro-inlr^ss. 

For  i-iout  of  tho  valley,  tho  total  cnnur.l  pr-ecipita.tion  is  i-ess  tnan  15 
indies,  tho  average  amount  decreasing  from  north  to  south  auid  practica.lly 
all  confined  to  the  winter  season , Tho  wintorc  are  mild  and  often 
a.t tended  by  a thin  blardcet  of  rr  diati on  fog.  Measur  .:ablo  snow  is  raro. 
Frosts  usua.l]^'  extend  only  from  December  through  March. 

In  the  Sierra  Levada,  cititudo  is  the  important  climatic  control 
and  tho  daily  and  seasonal  temperature  variations  are  large,  somewlu.t 
more  marked  on  the  ea.stern  than  on  tiio  western  side.  The  suii!:er  nays  are 
frequently  hot  but  tho  nights  are  generally  cool.  At  tho  high  elovationvS 
fraesing  temperatures  occur  in  midsummer  and  sub-soro  tonporatures  are 
comiaon  in  winter.  On  th-e  western  slope  of  the  Sierra  procipitc.tion  in- 
croases  with  altitude  to  about  6,500  feet  above  vdiich  t.ao  average  pre- 
cipitation decreases  to  tho  crest  of  the  range.  Precipitation  on  tho 
eastern  .slope  is  considerably  loss  than  on  tho  i/est-srn  side.  The  higher 
portions  of  the  Sierra  roce.lvG  most  of  their  precipitation  in  the  form 
of  vSnow,  tliis  being  one  of  the  regions  of  .greatest  snowfall  in  tlio  United 
States.  It  often  accumulates  to  depths  of  30  to  40  .feet  but  in  tho 
spring  it  gradually  m-i-lts  a.nd  Gve-i  on  the  highest  pef-ks  clisappoars  in 
Juno  or  July  end  does  not  reappear  until  October.  Tliunder storms,  accom- 
panied tj  destructive  l.ightning,  occasiDnally  occur  in  the  surjner  but 
the  nidsumrior  precipitation  is  negligible. 

Coastal  Southern  California  sh.jv;s  a wide  range  in  tomperature  be- 
cause of  the  altitude  extremes.  The  coastal  fringe  betv/oen  Santa  3a.rba.ra 
and  San  Diego  h^-S  one  of  the  mildest  and  most  oqu-blo  climc.tes  in  the 
United  States.  In  the  mountains  only  a fev:  Lilies  fr^m  the  so?,  low  tem- 
peratures and  heavy  snows  occur.  The  Los  Angeles-San  Bernardino  Valley 
is  not  shut  off  from  the  ocean  winds  by  Liountain  bcirrious  so  that  the 
torapering  marine  air  and  fogs  spread  over  the  wh^lo  of  this  area.  The 
do.ily  and  cuinual  temperature  amplitude  increases  wdth  incret.sed  distc.ncc 
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fror;  tlio  coast.  Procipitation  in  soutlLjrn  California  is  light,  varying 
froti  10  to  15  inchcvS  annually  in  the  vall.cya  to  ab'jut  25  inchos  in  the 
high  iTiountains.  More  than  B5  pvorccnt  of  the  precipitation  falls  in  tlie 
v;ot  nonths,  Deconbor  to  March.  Excesjively  ho^vy  rains  frequently  fail 
ui thill  short  intervals  of  tiwe.  The  heaviest  precipitation  int.nisity 
over  rec  n’ded  in.  C.alif  ornia  occurred  in  these  s:5Uthern  Calif  vrr.ia  moun- 
tains. Prom  May  tiirough  Soptoeiber  practically  no  rain  falls.  iJeop  sn 
covers  the  higher  peaks  during  the  vdnter  but  none  remai.ns  thr  ugliout 
till  7/oar.  Sporadic  thunderstorns  originate  over  the  Colora.do  des-. rt, 
pass  over  the  wSouthorn  Calif  .ornia  noun  tains  with  little  activity,  and 
roach  their  nax.i mum.  dovolopnont  in  the  nountrins  farther  north.  These 
suLiinor  st.ori.is  are  infrequent  at  the  lower  levels  and  near  the  cov:.Gto 

Torns.d:>es  and  similar  disturbrjoc-is  are  rLeost  unknown  .in  Cali- 
fornia., Tho  most  haivoful  arc  the  str  .-ng  northern  to  oaste.rn  winds  thf  t 
occa.sionally  blow  far  several  days  in  the  fr.ll  of  the  year.  They  are 
dry  a.nd  hot  a.nd  intensify  t’ac  forest  fire  problem . In  s ‘'U  thorn  Cc.lif  ornia 
this  wind  is  locally  known  ^..s  tho  ’’Santa  AncS' . 

Tho  desert  regions  o-c  s-outhorn  Cu-.lif ornia  ha.v^o  'v^ery  hot  suiioaors, 
with  maxima  ccveraging  well  above  .100®  F.  in  the  lov;  areas . The  highest 
teuperaturc  ever  rocordocl  in  the  United  States,  134° > occurredi  .in  Death 
Vai.loy.  The  desert  winters,  ho-iaover,  a.re  r^.ther  cool  and  free^iing 
vroather  is  usually  reported  each  winter.  These  California  deserts  are 
the  driest  gjartions  of  the  tJnitod  States.  Occasiona-lly  light  rain  or 
snow  falls  in  tho  winter  but  practically  none  in  the  suraier  and  tlio 
average  annual  prooipitati  in  is  onlj^  2 or  3 inches  or  less. 

Thermal  conditions  in  the  volcanic  olatoa,.u  depend  lc.rgely  upon  the 
elevation  and  sheitoring  influence  of  adjacent  i.v)unt>:..ins  and  hills.  Be- 
cause of  the  general  ].ii,gh  elovati:m,  the  su]:mier  climate  is  cool  i.nd  the 
winter  is  colder  than  j,.n  most  other  portions  o.f  Oalifornia.  The  precipi- 
trrbi  in  decreases  as  one  goes  east  from  tbio  Lasson-Mount  Shasta  lino  from 
45  to  60  Inches  dowao  to  10  to  15  inc.hes  so  that-  full;/  ha  .If  ^^f  the  rogi  .in 
}\a;3  a somiarid  climate,  idoout  90  percent  of  the  precipitation  faJ.ls  be- 
tw'Gon  :T.iV2r.ibor  and  May,  and  about  10  percent  fram  wSixurior  thunder st  .^rms . 

In  tho  Klr.miC.th  Mour.taJ.n  region  tho  m ist  noticeable  cii.rm.tic 
features  along  the  coast  are  the  n 'derate  ana  Qqu:;.ble  temperatures,  fre- 
quent and  dense  fogs,  and  string  nortiiv/ost  winls.  Horo  freezing  tom- 
peraturos  aire  uncomuon,  with  rare  c.nd  sc^.nt  snowfall.  Back  fr'>ai  tho 
coast,  clu ong  the  hills  end  valleys,  the  clisiate  is  entirely  different 
with  n...rkod  a.ijpl?tudo  in  tcuporature  and  humidity,  but  with  slight  wind 
movement.  Tonperatures  depend  largely  on  eleva-ti-'n  j:.ncl  local  top.igraphy. 
During  the  swaaer,  af torn, on  terApera-tures  ma.y  be  abo"’'c  100®  F.  but  the 
nights  are  invariably  cool.  W.lritor  frost  aeid  snov/storms  c.ro  frequent  in 
the  inter!  'r . 

Precipitation  is  of  greater  froquauicy  and  the  rionthi7/  amounts  are 
greater  in  this  Klaj.iath  region  than  in  amy  other  part  of  Crilif  ornia. 

The  a:vcrago  annual  fall  for  tho  area  is  cibout  40  Inches;  but  departures 
.from  tills  average  are  wide.  The  pi-ecipit^-ti.-'n  is  heavier  in  the.  western 
part  but  is  more  evenly  distributed  in  tho  eastern.  The  well  l<:n-.own,  wet 
a.nd  dry  soasonvS  of  Calif.jrnia  avo  ex;ooriGnced.,  even  in  this  northwest 
section.  In  the  winter  season  about  55  percent  falls,  but  only  2 percent 
in  the  surmner  season  from  mid-June  to  mid-SeptGmber . 
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Fire  Weather.  For  the  state  as  a whole  the  rnost  iivortant 
characterist-ic  of  the  ciiniate  from  the  stanupoint  of  forest  fire 
protection  is  the  hot;,  <try,  sumiers  with  proionged  periods  of  2 to 
4 months  with  no  precipitation  of  any  consequence.  During  this 
period  humidities  and  fuel  moistures  are  lov/  and  all  annual  vegetatiern 
becomes  dry,  yellow,  and  inflainraabi.e.  Lov;  humidities  with  attondant 
low  fuel  moistures,  p!U;s  extremes  of  slope  and  inflammability  of  cover 
have  o-ccountod  for  many  uncontrollab.le  fires.  For  siiort  periods  dur- 
ing prac'clcally  every  fire  season  supernormal  v/inds  occur,  often 
accompanied  by  very  low  relative  humidities  and  it  is  during  such 
periods  that  many  firOvS  attein  large  proportions.  Lightning  is  of 
important  concern  in  California  as  in  other  wostorn  regions  becaiiso  of 
its  characteristic  tendency  to  sot  many  fires  within  brief  periods. 

Dry  thundorstorns  occur  every  yesr  in  the  Calhforiiia  mountains  and 
produce  on  the  average  one  thousand  or  more  forest  fires. 

In  an  rvorago  year  the  fire  season  in  the  state  as  a whjlo 
extends  from  May  15  to  October  if.  These  dates  may  be  somewhat 
earlier  or  later  depending  upon  current  roather  and  such  things  as 
the  snow  pack  and  the  stage  of  horhacoous  growth.  Parti cui.arij'  in 
the  southern  part  of  the  state  the  closing  date  may  Do  extended  an- 
._>thor  two  months,  and  occasional  fires  siay  occur  aim'^st  c.ny  month  in 
the  yoc.r . 

The  forest  firo  \7oather  varies  widely  in  Cc-lif'-rnia  frr)m  year 
to  year.  In  some  yo^ rs  prolonged  adverse  weather  imposes  a severe 
task  upon  the  protection  organisations . Entire  seasons  stand  ^ut  in 
the  oxporlenco  of  many  fire  control  men  wlien  practically  every  firo 
seems  to  burn  a little  harder  c-nd  a little  factor  c:.nd  take  ioorc  wjrk 
to  control.  Even  in  an  oasy  yec.r  thoro  .'ccur  difficult  days  when  fires 
are  :;n'Ly  controlled  with  the  utmost  oifjrt.  Those  fiuctui.ti  nis  in 
firo  intensity  and  fire  load  arc  of  oxtromo  isgiortanco  in  firo  pro- 
tection in  this  region. 

Cover  Typos.  Vogotation  is  of  basic  importance  in  fire  CDntr)i 
in  view  of  its  close  relation  to  forest  fire  behavior  i.nd  difficulty 
)£  fire  line  construction.  Boc'-use  of  the  latitudinal  spread,  broken 
topography,  ceid  climatic  extremes  in  Co-lifornia,  great  variations  exist 
in  the  vegetation  cover  types.  Ilowovor,  for  the  purposes  of  fj.ro  control 
the  many  reco^giised  forest  types  nave  been  combined  into  the  followring 
gr  oupings : 

0-)  Grassland.  This  tyq./o  c insists  to  vory  l.argo  extent 
of  annual  grasses,  such  as  the  numerous  species  of  Br omus , Fostuca,  and 
hyenaj  perennials,  such  a.s  Stiea  ^ Pea,  and  A'ororyr  .n  ■ and  associated 
herbaceous  species.  3t,  Johoswort  {ikaoericuio  .erf  ora  tun)  , bracken  fern 
(Ptveridium  aquiiinu-m)  , wooly  mulosoa.rvS  (Wyothia  moii.is)  . and  poison 
oak  (Too:ic jdendr  an  divorsilobum)  . are  h’ten  conspicuous.  Woodland  oaks 
( Qu  )rcus  sppo),  Digger  pines  (Pinus  sabiniana) , juniper  (Junieerus  sop.), 
nenzanita  (Arct  )sta;;hyios  spp.),  and  ceanothus  (Ceanothus  spp.)  are 
frequently  present  but  alv^^ays  1iy_dcaliy  open  v:ith  the  grass  exp -see. 

This  grass]. and  'typo  is  c 'mmen  on  the  Coast  Range  M nntains  and  the  Sierra 
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DISTRIBUTION  OF  MAJOR  VEGETATION  TYPES 
IN  CALIFOR  N I A . 
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iiovi.da  fo jthi.llSj  and  is  charactoristicaliy  foniid  rn  sloi'.os  and  othor 
dry  j?ituation5  and  acciirs  principally  bclov;  the  tiLibor  bolt. 

(2)  Tiaborland  brusli.  Thj  vogGtati.:)n  in  ttiic  t:;rpo  con- 
sists of  bhosc  shrub'  species  coLnnonly  ass  '/ciatecl  wi.th  tirabor  species ;■ 
iind  occupying  sites  that  are  at  least  cliraabically  suitable  for  gr')wing 
tiiobor  crops.  Ciiief  anona  chose  species  are  groonleai  nanzanita 

( / rctostaohylos  oatu-la) . snov/bush  ( Goan o thus  volutinus) . chinquapin 
(Castanopsis  semeervirons) , v.'hitc  thorn  ( Cean othus  c :»rdulatus) , doer 
brush  (Goan  othus  into^orrinus) , and  blue  layrtle  ( C can  othus  triyrsiflorus)  . 
Usually  this  ti'^nboriana  brush  grows  in  very  dense  sta^nds  and  offers 
groat  revsistcuice  to  firolino  construction.  This  brush  is  not  a cliia<';p: 
type  and,  with  enough  attention  to  fire  crntrol  and  reforestati-on,  could 
probably  bo  roplcacod  at  least  on  better  sites  by  pr'^ductivo  tinbor 
stands.  Novertheloss,  in  a groat  iiany  places  in  California,  following 
destruction  of  the  forest,  it  has  captured  the  lane  and  must  nov/  bo 
recognised  as  a distinct  a.nd  important  cover  type  f r ui  the  fire  c'^ntrol 
standpoint. 

(3)  Cha e-arral.  This  tp’pe  consists  --f  shrub  specios,  such 
as  chscTiise  (Adenost.^ioa  fas  .ci  culat'oin) . n‘;..nza.nita,  ccanotlms,  .u:'imtrin 
mah  ogany  (Corcocarpus  betuloides)  . coffee  berry  ( Rbasinus  calif  ^rni cc ) , 
Chris toasberry  (Photinia  salicifolir) , and  scrue  oa.ks  (Quo reus  .spp.). 

It  is  distinguished  from  the  tinberland  brush  in  that  it  is  pr^brbly  not 
a temporary  association  but  0 permanent  c ;:v.)r  type  natura  l t''  a Ic^rge 
part  of  California  v/hore  the  soil,  clinicte,  and  oxposuro  make  c'nditims 
unsuitable  for  conifor^-us  forests  :r  dense  breadleaf  stands.  This  ty^.-o 
is  characteristically  rather  dense  with  much  dead  wood.  Litter  under 
the  pure  ohemise  is  V!sual.i.y  light  but  under  old  stands  of  m-enzanita  -and 
oak  nay  be  four  to  six  inches  deep.  This  chap-arral  r.nay,  as  in  the 
central  Sierra,  be  cccorapaiiied  by  ■'aks  end  Digger  pine,  but  these  trees 
are  typically  open  and  the  shrubs  greatly  predoninate  and  stand  exposed 
to  sun  <;.nd  skpu  In  southern  California  yuccas  are  a conspicuous  pc.,rt  of 
the  chai-iarral  on  south  slopes,  and  buckwheats  (P!ris:eniUin  spp.)and  sagos 
(Salvia  spp.)  ere  often  abujidant  in  the  drier  situa.tions . 

(4)  Pine.  ;oino-fir  and  £oUp;las-fir . Under  tld.s  heading  are 

included  t}ie  following  pr:.ncipal  coiaoorcial  c''»nifers  of  Ciilifornia,  — 
pondvjrosa  pine  (Pinus  .--ondor  )sa) , Joffory  pine  (F.  .^f  frevi) . sugar  pine 

(£•  lanber tianc ) . .incense-cedar  (Libocodrus  decurrens)  . -and  Douglas-fir 
(Pseudot£uo:s.  taxif olia)  . Stands  of  the  above  inentionod  c oniferous  tree 
specios  are  frequently  associated  with  red  ?ind  white  fir,  and  e vne times 
with  soDG  broadloafecl  woodland  trees.  Virgin  sta?ids  of  tills  typo  are 
cliaracteristical].y  uenso,  v/cll  shaded  with  a doep.^  la.yor  of  no-  >dle  litter 
but  .Little  herbaceous  undorstory.  Boar  clover  (Chaioaobatia  foliolosa)  . 

a low,  inflarimablo,  and  densely  siatted  shrub  corojiion  on  n'U’th  slopes  in 
the  central  Sierrr.,  is  frequently  inportant  in  firo  contr'*!.  Second-- 
gro;-jth  stands  e-xo  iuoro  or  loss  Oj..>en,  often  with  consideia.blo  y./ung 
reproduction,  and  usually  associated  with  herbs,  sln^ubs,  and  brush, 

(5)  fir . The  p-uro  fir  typo  includes  vdiite  fir  (iLblv;s 
cone  )lor) . rod  fir  ( Abies  na.anifica)  , and  rdxtures  )f  the  two.  S xae- 
t.imes  they  occur  in  ass'^ciati 'n  with  other  species,  typically  Douglas-fir 
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and  Jeffrey  and  sujai*  ;,dne.  The  typo  io  defined  as  thai:  ceniferras  ty^jo 
in  \mich  rod  and  wliite  firs  coLiT^rise  at  least  BO  percent  'f  the  stand  -jf 
the  trees.  Dense,  shaded,  insist  forests  axe  characteristic  of  the  pure 
fir  type?  aith  comp^nt  layers  of  hnxius  and  duff  (uid  :auch  dead  an':i  dovn 
debris. 

(6)  Sul^-alpino . Vegetati  mai  cover  is  defined  as 
bub-aVd.ne  arhen  20  percent  or  inore  consists  of  certain  tree  species  ahich, 
in  California,  are  principaljy  thj  follev/ing:  Lodgopole  pine  (Pinus 
centorta  var,  latiielia) , white  (£•  nonticola)  . whLtebc  rh  pine 

(£•  albacaulis) , foxtail  pine  (F.  half  our  i ana)  , lir.iber  ::iRo  (?.  f3.  oxilis) . 
and  lioiuiU-in  honlock  (T.  mertonsiane ) . These  cXg  often  rssociatoa  v/ith 
herbs  and  shrubs,  and  with  other  conifers.  Those  trees  pr'*;/  at  higher 
elevations,  usually  on  rocky  torrane  in  shall ov;  soil.  This  is  usually  a 
very  :)pen  to^pe,  but  rarely  occurs  in  dense  st^inds, 

('^)  P^odw 0 od . Designated  as  redwood  is  that  typ.j  in  which 
redwood  (Sequoia  sonaorvirons)  occupies  20  ;.;erccnt  it  HDre  of  the  stand 
of  coniferous  tree  species.  Gonnmly  associatv^d  witn  the  redwoods  are 
Douplas-fir,  lowland  fir  (leics  arandis)  . t^-  noah  ( Li tho c^  r . )U3  densi f 1 ore. ) , 
and  Madrona  (/'.rbutus  Lionziesii) . t:gothjr  \;ith  herbaceous  plants,  ferns, 
and  slirubs,  notably  rhododendrons  :nd  ^ther  menbers  of  the  heath  feuily. 

(B)  Dense  woodland  and  i:vLscsIl:.neous  conifers.  Three 
different  tyj.^os  are  grouped  under  this  classification:  (a)  The  streom 
botton  type  consisting  of  dense  to  spixse  stands  of  bro^.dle;.  ved  trees  such 
as  sycjiToro  (Platanus  racenosa) , alder  ( Alnus  spp.),  cottonv/o^d  (Populus 
sry*)j  willow  ( Saliz  s^jp.),  naxole  (Acer  srjp.),  rnd  oaks;  (b)  Denso  stands 
of  tan  oak,  nadrone,  and  other  broadloaved  woodland  trees  found  in  dry 
ravine  bottons,  saddles,  ^nd  neighboring  slopes;  (c)  I'iscoio-anoous  c mi- 
fers  consisting  of  tho  following  species,  usually  occurring  in  stringers 
or  isolated  cj-TT's:  Monterox'  pine  (?.  radiata)  , Gc-ultor  pine  (P. 

CO ■ul tori ) , Torrey  vino  (P.  torreyana)  , knob-cone  pine  (P.  tuber cul^  ta)  , 
Bishop  ,.ine  (P.  iiiuricata)  , and  bristlecone  fir  (abios  vonustc.) , big~c  mo 
cgoruce  (Pnoud otsuaa  nacro carta) , end  vsTious  kinds  of  cyxoress  ( Outre ssus 
spp . ) . 

(9)  Desert  and  sei:ii"der>ert  chaparral . This  type  is 
characterized  by  the  doninance  :>i  such  genera  as  creosote  bush  (Larroa 
tridontata) , nosquito  (Prosotis  spp.),  s:-lt  bush  (Atrlplex  cpp.),  sage- 
brush (irteioisia  spp.),  sage  (Salyjr  Sj.p.),  buckvdioct  (Erioysnua  s'^p.), 
bitter  brush  (Purs  hi  a tridontata) , and  rr.bbit  brush  (Chrys  othw.nus 
ns-usooeus) . This  ty^o  nay  also  be  contosed  of  species  typical  to  the 
chaparrr.l  typo,  but  differing  from  it  in  being  characteristically  pnn 
with  the  intervening  ground  space  noro  or  less  lacking  in  vogoweti'n. 
Pinyon  ;^ine  (P.  nonophyJJr) , and  juni^'Or,  or  Mojave  yucc^.  (fuQca 
nohavensis)  . vdll  oft-jn  be  found  as  ass  )ciated  .Icnts.  This  type  is 
usually  f juna  in  or  bordering  the  desert  or  :n  slopes  within  the  renge 
of  the  desorb  climatic  influence. 

In  a general  way  these  major  c )Vor  types  succeed  each  other 
according  to  altitude.  For  instrnce  in  the  vSierra,  the  succession  is 
from  the  grass  and  cha.>=a  moi  in  the  foothills  oastw-ard  tlx ugh  the 
commercial  forests  of  ponderosa  pine  and  nixed  conifers  m the  vroetern 
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jjlopes  to  tho  pure  fir  stands  and  scattered  sub-aipine  forests 5 thence 
across  the  summits  descending  on  the  east  side  tiiroagh  the  pay'e  fir 
and  Jeffrey  pine  to  tho  gi'assland  and  jun.iper  and  sage  on  the  eastern 
plateau.  An  cxceiption  is  the  redwood  type  v/hlch  is  entirely  confined 
to  the  northern  California  coast  beO.t.  Locally^  the  t3/pes  are  not 
clear L^-'  dolirdtod  because  of  variations  in  topography,  soil,  aspect 
and  lutaari  activity,  but  usually  are  more  or  less  intoriainglcdc  Tho 
normal  zons.tiori  is  further  upset  and  in  places  obscured  by  the 
presence  of  brushfields  resulting  from  fires,  logging,  or  combin-rti-:^riS 
of  both. 


In  accompan^dng  figares  are  sb.jwn  the  distribution  of  the  more 
important  coLimon  vegota.tion  types  over  the  state  and  across  several  of 
tho  topographic  regions  indicc.tod  in  the  topographic  raan  of  California. 

Na turaj . Resources,  their  Distribution  and  Jso 


General  ha.n'l  U:-.e  in  CaJ/ifornie.. 

The  total  land  arei;.  of  California 

has 

boon  roughly  classified  in  the 

fo lie wing  major  categories: 

Valleys  and  lowlands 

30  percent 

Foothi.lls  (up  to  2500  foot) 

16  percent 

KonntainvS  (2500  - 5000  feet) 

23.5  per cent 

Mountains  Oibove  5000  feet) 

22.5  i.)0rccrit 

Total  land  r.rea 

99.6  rdllion  :.cros 

The  99-6  million  acres  in  Ca 

l-ifornia,  c^ccording  to  data  from  ■ 

the 

1935  census,  are  dixdded  into  the  following  major  classes  of  lend 

use 

* 

Millions  of  cOcr cs 

Timberlands 

19  0 7 

b'oodland  andi  chapa.rrad 

17.9 

Parks,  primitive  areas,  etc. 

6.1 

All.  forest  land 

43.7 

Crox")  l"^d  ba  farms 

8.7 

Pasture  land  in  f-c.rnis 

15. 3 

P-ange  lend  not  in  farms 

6.0 

Total  x-S-stiiro  range 

Irnid  21 . 3 

Parm  woodland 

4.5 

Urban,  roads,  etc. 

4.6 

State  x^e.rks,  etc. 

0.7 

The  grazalile  desert 

15.6 

T'dal  land  area  in  Ccalifcrnia  99*6 

The  forest  and  watershed  lands  in  California  covering  the 
foothill  and  i^iountain  areas  on  which  the  lodoral,  state,  and  county’ 
forestry  depr.rtments  are  charged  with  protection  may  be  classified 
a.s  follov/s: 


Million  acres 


Forest  land  suitable  or  available 

for  timber  grovmir;  13  *6 

Forest  land  suita..blG  or  available  onl^^ 
for  other  purposes  tlian  timber 
growing  (farm  woodlands  excluded)  30 «1 

Forest  land  important  for  watershed 

value  43 • 3 

Forest  land  suitable  for  grazing  20.0 


Total  forest ’area 


43.7 


Tile  principal  uses  of  the  California  forests  are  for:  (a)  watershed 
nancLgomentj  (b)  timber  production^  (c)  livestock  grazing,  (d)  wildlife^ 
and  (c)  recreation. 


Timber  He>sourcGS  and  Lumber  Qporftions.  Of  the  1>667  billion 
board  feet  of  sav;- timber  in  the  Uni  tod  States,  213  or  a.bout  12.3  per- 
cent are  in  California.  ?ractica].ly  all  of  chis  California  saw-timber 
is  softwood. 


Of  the  2,3^i2  million  cords  of  cordwood  in  the  United  States, 
163  or  abou^  6.8  percent  are  in  California.  Most  of  tho  California 
cordwood  is  softwood. 


Tho  commercial  forest  in  California  may  be  classified  as  to 
saw-timber  and  cordwood,  and  as  to  condition  of  the  stand  as  follows: 


Thousand 

acres  Volume 


Old  growth,  saw-tir;T)or, 


pine  region  7?  903  150  billion  bo.^rd  feet 

Old  growth,  saw- timber, 


redwood  region 

850 

56  ” 

V. 

?t 

Seesnd  growth,  saw-timber, 

pine  rOj_,ion 

1,107 

.6 

u 

r; 

Docond  growth,  savf-timber, 

redwood  region 

50 

i " 

?! 

V. 

Cordwood 

278 

163  million 

coi^ds 

Fair  to  satisfactory  ro- 

stocking 

Poor  to  non-re stocking 
Total  cwomercial  forest 

209 

3,358 

13,755 

63  billion 

cubic 

f Get 

Pondorosa  pine  is  widely  distributed  throughout  California  and 
is  the  most  Important  saw-timber  species.  Douglas-fir,  the  groat 
timber  s;pecios  of  the  Pacific  Northwest  is  second,  and  redvasad,  al- 
though Ijcalizod  in  the  north  coastal  belt,  is  third  in  imparts ncc . 
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The  principafi,  forest 

> V 

products  for 

Calif  ornia. , 1937 , 

•were  a; 

Average  Value  ^f 

Number  cjf 

iianber  -f  pr 

0 ducts 

est 

ablisbments 

wage  earners  0 

million 

Lmiber  and  timber 

products 

177 

.17,977 

56 , 6 

Paper  and  allied 

products 

105 

5,313 

43.0 

Planing  mill  products 

271 

5,769 

34.6 

Furni.turo 

293 

7,311 

30.2 

Wooden  boxes,  eoccept 

cigar  boxes 

68 

1,560 

9,2 

Althja^h  C^;i1.fornia  is  tho  third  stot^  in  lair^bjr  pr  )dncti')nj  it 
is  first  in  consiiLiption.  Accordingly  thn  stats  is  not  self-supporting 
in  this  regard  and  ioports  actually  noro  than  it  prjducos.  The  annual 
reportod  cjnsumption  par  capita  in  the  United  Stc.tes  is  248  hoard  fcoty 
coEparoci.  with.  t66  borrd  foot  in  Calif orni?:.  The  c..n.iEUiiiption  rate  for 
California  c-ppoars  much  the  higliir  not  only  bocauso  o.t  the  abundfnee  of 
bungalow  type  frame  houses  in  the  state ^ but  beet use  of  the  great 
quantities  of  wooden  boxes,  doors^  sashes,  and  other  mill  products 
fabricated  v:ithin  the  state  for  '.‘jutside  shipme-nt. 

In  California  private  ontorpriso  C'^ntrols  h’^lf  the  commercicLl 
forest  land.  About  60  percent  of  the  213  billion  board  foot  of  saw- 
timbor  is  on  those  nrivato  l.ancs  as  vrell  as  60  percent  of  the  current 
growth.  Of  the  c-iinual  cut  88  percent  conivjs  from  private  l.ands,  which 
arc  the  most  accessible  s.nd  the  best  forest  If. nds  in  who  region. 
Prs.ctically  alj.  :-f  the  redwood  timber  f^nJ  the  most  pnduclivo  pf^rts  of 
the  pine  bolt  f.ro  in  privfLte  ovmorshipo 

The  direct  inoosteent  in  the  forest  industry  is  ab  >ut  500  milli  m 
dollars  exclusive  of  dependent  investments  t3  service  the  industry.  In 
California  f'.re  375  actively  operating  lumbor  riills  and  in  ■ 1939  the 
va].uo  of  the  lumber  and  tiiober  products  was  48  mil.lion  dollars.  This 
industry  supported  175,000  people  in  25  Califoirnic.  counties  f.nd  paid 
between  10  and  15  percent  .)f  the  stators  pr.^^roll.  That  this  f,:>rest 
rosourco)  not  alv/ays  provide  such  econorac  substance  is  indicated  by 
the  present  1 to  6 ratio  of  saw-tijribor  growth  to  drain  by  fire,  insects, 
and  wood  utilization, 

Rc.ngo  Rcisourcos  f.nd  Grazing.  The  for:.ige  produced  by  nf.tive 
grass  and.  horbf  ceous  plants  under  the  •breos  and  in  openings  in  the 
forest  is  a.  major  resource  of  forest  lands.  A largo  part  of  the 
forest  lands  of  California  is  grazed  by  domestic  livestock  in  the 
sunaor  and  autumn  months  of  the  year.  The  nutritious  forf.go,  C'^ol 
climate,  and  shade  of  forest  trees,  all  c-ombine  t-o  facilitate  gr-'V/th 
of  cad.ves,  lambs,  beef,  and  vf.)ol. 


Grazing  statistics  for  the  national  forests  of  California  are 
as  follovvs? 


forest  range  area.,  luillions  of  acres  10.7 

Grazing  capacity 

Thousands  of  cov/-i.ionths  607.9 

Thousands  of  sheep-.uonths  1,033 » 3 

Number  of  stock  permittees  on  national  forests  3;0C0 
Deer  population  on  national  forests  260,000 

Value  o.f  livestock  run  on  forest  ranges, 

millions  of  dollars  116.8 


In  audition  to  the  above  date.,  for  national  forests,  there  are 
nearly  10  ^uillion  acres  in  x^ubJic  dor.iain,  stc:te  control,  and  privs.te 
ovmership,  of  grass  ind  v:oodlar.d  wsul table  for  grazing  in  the  foothills. 
For  this  area  there  is  little  inforriation  on  gracing  capacity  or 
numbers  of  .livestock. 

hithin  or  neix  almost  every  California  forest  range  area,  there 
are  agricultural ' comaiuni ties  whoso  prosperity  is  mainly  dependent  upon 
livestock  production.  Most  of  the  itrns  within  the  coaisuni ties  are 
smrill  and  far  from  markets.  Without  the  aid  of  complementary  forest 
land  range,  most  of  such  farms  could  not  long  exist.  These  forest 
ranges,  v:itli  their  al^ility  to  produce  high  quality  beef  and  mutton 
at  a moderate  cost  for  forage,  are  indispensable  in  offsetting  the 
more  expensi'vo  production  ^nd  feeding  of  cultivated  crops.  Grazing 
may  usually  be  harmonized  satisfactorily  with  other  major  forest-land 
uses,  and  without  forest  ranges  a large  proportion  of  associated  farm 
la.nds  and  the  comnunity  life  dependent  upon  this  would  never  have  de- 
veloped so  satisfactorily. 

Wc.ter  Resource,  ard  its  use  for  A.aT:  culture  and  Povaer.  The 
water  furnished  by  the  moun.tains  in  Cc.lifornia  is  essential  to  the 
production  of  agrlculturc.l  croi;s  on  Ixundrods  of  thousands  of  acrcjs  of 
rich  land  in  the  interior  valleys  bocauso  of  the  prolonged  summer  end 
autumn  dry  season.  The  mountains  and  footliill  areas  upe-n  v.iiich  the 
valleys  depend  as  their  source  of  water  ^..ggregate  so:.;e  4?. 3 million 
acres.  Effective  precipitt.tion  falls  on  these  areas  during  o period 
cf  only  i:hout  5 months  in  the  winter  and  early  s^^ring.  Below  the 
2500-foot  cont'^ur  it  occurs  as  rain,  between  2500  :nd  5000  feet  rs  rain 
and  snow,  d:)ovo  5000  feet  in  the  Sierra  Mevrdu  and  volcanic  pi:  teau 
mountains  as  a heavy  winter  snov;  pack.  Run-off  from  snow  relt  remains 
plentiful  into  Ju3-y  v.nd  a rather  well  sust^.ined  flow  c uitinues  through 
the  suieser  from  drainage  ox  water  that  lias  seeped  into  the  soil.  Tlii.s 
water  flow  is  of  utmost  Import:,  nee  to  power,  irrig;  tion,  and  domestic 
supplx’- . 

In  California  there  i-xo  seven  nc.j  or  drainage  basins  (l)  San 
Joaquin  River  basin,  (2)  Sacra.monto  River  bi.sin,  (3)  North  Coast 
drainages  from  Oregon  to  Sa.n  Fre-ncisco  3a.y,  (d)  Contivl  Coc.st  drain- 
ages from  San  .drancisco  Bay  to  Santa  Bcirbaaca,  (5)  S )utli  Coast  drain- 
ages from  Santa  Barbo-iv.  to  San  Diego,  :-nd  (6)  Desert  basin  wlij.ch  ta.k;es 
in  Owens  Valley  and  certain  oastside  Sierra  wators. 
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The  San  Joaquin  Kiver  bafiin  j.ncludca  nany  weatvfard  drainc-gor:; 
fron  the  southorn  half  of  the  Sierra  Noi/a.da  and  a nc-rrov:  atrip  ^f  ^ho 
oaGtorn  part  of  the  Coaat  Range.  Approxinatoly  2.5  nilli^n  acrovO  are 
now  iiTigatod  and  a total  of  nearly  3 *3  nilli'jn  c..cros  is  irrigable. 

The  Hotch  Ketchy  project;  costing  §12.6; 500; 000  Is  designed  V'  provide 
San  Francisco  a.nd  its  onvir'.'nE  (1940  p jpulr.ti'-n  'TROsOOO)  with  an  ad- 
equate water  supply  fr  ei  the  Tuolunno  drainage  of  the  Sierra  oiovada. 

A si-iilicr  |;r.:5ject  draws  water  from  the  Llokeluiino  drainage  for  the 
Sap't  Bay  Municipal  Utilit;)r  District  (1940  populo.tion  6IO5OOO)  . Many 
valley  towns  and  cities  (1940  p.-pulation  250,000)  as  well  as  largo 
rural  popalati.on  (about  150,000)  also  depend  upon  the  forested  waoter- 
sheds  of  this  San  Joaquin  drainage  for  their  wat.or  supplia^s.  Water 
is  in  especial  denand  in  the  San  Joaiquin  va  lley  a.nd  on  the  whole  the 
water  supply’  is  inadequate.  Hoar  the  southern  end  the  waster  sh^rtaigo 
is  intense  and  the  State  Water  Plan  pnpeses  to  a.ugioont  supplies  in 
that  part  frora  those  further  north  thr  >ugh  c :>nstruGti  on  of  reservoirs 
and  aLquoducts  in  oho  Siorrov  Nevada-  footiiills.  Many  of  these  dans  anid 
canals  are  now  uncicr  construction. 

The  northern  half  of  the  i.ntorior  va.lley,  tbi*oagh  which  flovas 
the  Sa.crauento  River,  is  broad,  fertile,  anad  irrigaooed  by  vaators  which 
drain  fron  the  surrounding  Dountavi.ns.  The  iseltirig  snow'  .furnishes 
abunda.nt  rim- off  for  irrigation  and  power  in  the  spring  a:nd  oar1.y 
suniner.  Rapid  nelting  of  this  snow  paick  or  hoa'^v'  rains  frequently 
cause  danaging  floods.  On  the  valca.nic  pla.teau  whore  the  soil  is 
pa.rtly  docor;g)osed  lava  and  fairlj^  liivel,  neisturo  rea^dily  penetrant es 
the  soil  and  dainger  fron  nm-oif  and  erosion  is  slight.  Elsowhere 
however,  in  tliis  Sscranonto  River  basin,  a thick  ground  litter  or 
underst'ory  of  brush  is  iirportaint  to  regulate  r-un-off  and  prevent 
erosion  amd  floods.  ShavstcL  dan,  nova  under  co.nstruction  at  the  uqrper 
end  of  oacranonto  Valley,  is  designed  to  c vnservfj  water,  prevent 
floods,  regi.ilate  stream  flow,  and  furnish  water  f'>r  pov:er  and  irri- 
gation. A total  po.pulahion,  urbr.n  and  rural,  of  £-bjut  300,000  depend 
entirely  upon  the  v/ator  fr.3m  the  Sacramento  River  drainage. 

The  principal  stream  of  the  Ni-rth  C vist  drainages  is  the  Klamath 
River  with  its  Scott,  Salmon,  and  Trinity  tributaries.  Thee.:  drain  nut 
only  northwestern  California,  but  also  ai  small  part  o.f  southern  Oreegon 
east  Df  the  Cascades.  The  dcricmd  for  water  in  this  Klainat}!  r.ogi'in 
(1940  population  S3,000)  is  rel£.tivel3/  light  cond  there  is  a c msidor- 
able  surplus  over  much  of  the  crer,.  O'nly  in  the  upper  Klamath  River 
area  is  stora.gc  necessary  'Oo  assure  a sustainea  supply.  The  por'bivn 
of  this  drainage  south  .>f  the  Klama-bli  censists  of  a series  of  ridges 
and  very  fertile  valleys  kept  v;ell  wa.tored  by  the  annual  precipitati.;n 
of  30  to  40  inches.  The  s-)il  in  this  area  is  deep  and  very  retentive 
of  its  moisture,  .and  vineyards,  orcheuds,  hop  fields,  and  truck 
gardens  thrive  wi-bhiufe  irriga-bian,  supporting  a ^o^ulati  'm  of  a.b -^ut 
157,000.  This  ^.roa,  drained  principc.lly  by  the  Mad  imd  Russic..n  Rivers, 
is  much  loss  subject  to  damage  by  floods  than  other  parts  of 
Calif  :?rnia . 


Drainage  in  the  Central  Coast  area  fimvi  Sa,n  Frc.ncisco  to  San-bc. 
Barbara  consists  of  many  little  streaxis  and  creo.ks  v/hich  arc  aJmost 
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Lnvaric.bly  dry  in  tliv,>  sni-inior  end  nntunn  iamthti.  Aith.)Ugh  th.i  pre- 
ciplt^tijn  mivy  bo  inirly  hcavj',  15  to  30  inches  amiually;  it 
fniis  i:a  the  v/ot  sons  -'n  and  practically  n'me  cs  Gnovv.  Dji-und  f 'n.' 
va-tor  f )T  d:>nio&Tic  and  Liunicipr.l  nse  is  heavy.  It  is  fr'^n  the 
Spring  Valley  aovolopiiont  in  the  n orthern  pr.rt  jf  tMs  barrin  that 
San.  Francisco-  obtains  a largo  pror-t  of  its  natcr  , supply . Many  c ^ni- 
inuiiities  in  tid-S  drainage  (1940  p.)pnlation  405jOOO)  dopena  up.m  aells 
in  V'hich  the  ivator  lovol  is  gradually  dropping.  The  cliaparrcl, 
grass,  and  ferust  c:A'or  of  these  drainages  are  oxtrenoly  inport^nt 
f,jr  their  T/atorshed  protection  influcnco. 

In  the  South  Coast  drainage  area  the  ter  supply  ^;r oblon  is 
:.rio  of  the  greatest  in  the  United  States.  The  great  industrial  and 
domestic  donand  of  the  3? 532,000  people  in  this  area  c.nbincd  with 
the  tronendous  dciuend  f,;r  irrigati.Ui  watc-r  hy  the  citrus  fruit 
industry  and  other  agricultural  dG'Vv3lopraGnts  nedees  it  necessary 
conserve  all  possible  vjator  that  fc.lls  upon  the  noighbor;- ing  nunitains. 
If  iiuportations  by  aqueducts  bo  neglected,  90  pG^’cerit  of  all  wrter 
supplied  in  this  coroa  is  derived  froiii  undorgr.jund  resorv  vLrs  und'or- 
lying  the  valley  floo-rs  ."^n  uhich  the  naj  or  part  .:»f  the  cities  a^ic] 
towns  and  agriculture  have  been  developod.  These  ’underground 
reservoirs  or  bc.sins  in  turn  got  their  supply  by  letaining  a part 
of  the  wild  i.nd  sudden  floods  of  the  i-egion  and  a pen'-t  of  the  rain- 
fall which  falls  upon  the  .)vorlyiiig  vallej’'  xlo‘)rv^j.  They  regulate  by 
natural  processes  the  sui'plus  waters  of  the  wot.  years  for  use  in  the 
dry  years  and  have  made  the  present  econonic  dcvolopD-ent  of  the 
region  possible.  All  plans  for  additional  v'ator  supply  pr:)pose 
further  utilization  of  ohe  underground  reservoirvS  and  c )ntrol  of  the 
supplies  in  then,  insefuj?  as  possible. 

T)  this  end  nany  largo  \/ater  st  'rage  reservoirs,  several 
thousand  sn^Jl  flood  control  iuid  debris  st  orage  brsins,  divorsi  m dms, 
rnd  water  spreading  grounds  have  been  built  at  the  base  of  the 
southern  Calif orni^o  m-^untains.'  On  these  pr  gects  over  200  nilli  ;n 
dollars  were  spent  prior  to  1940  in  the  Los  Angeles  and  can  Gxbriel 
watershed  district  alone,  and  about  c.b  nuch  nore  has  been  proposed 
to  cocplete  the  general  water  conservation  'ind  fl.ood  contr-)!  pLan. 

In  additi'>n  to  these  local  water  c onsorvati-'n  grojects,  tv/o  great 
aqueducts  each  nearly  300  miles  long  hrvo  bcjon  c .-ns  true  tod  to  import 
vratvir  from  the  Colorado  River  r.nd  fron  0\;ons  Valley  in  the  desert 
basin  east  of  the  oierra  Levada  Mountai.ns.  These  gret-t  rqueducts, 
built  at  the  onor^aous  expense  of  o-ppr o-xinatoly  550  million  dollars, 
show  the  irq^ortancG  of  tiic  water  supply  for  southern  Calif  )rnia« 

The  perpetuation  of  forests  in  California  is  of  particularly 
vital  concern.  t'O  the  o.gricultural  industry.  In  late  yosrs  it  has 
become  more  and  more  generally  realized  that  those  tvvo  are  comple- 
raentary  onid  to  a considerable  degree  interdependent . A.griciilturo  in 
every  section  of  California  depends  on  an  adequate  supply  of  irrigation 
vrater  tinrough  the  dry  season  — v/ater  which  has  its  source  in  I ores  ted 
countipv.  Moreover,  forests  protect  the  faros  and  '-rchards  ag.a.inst 
damage  from  floods  and  Grosi.no,  furnish  supp3.eoont-:.ry  income  to 
farmers,  stabilize  the  population  in  subnarginal  areas,  help  t^' 


lighten  the  fc.rn  tnx  burden,  rndj  thr  nigh  the  iereii-it  industries , oifer 
pert  tine  empioyuGnt  and  afford  Ijcal  nc.rketr  f’rr  fc..rn  cr;ps. 

There  rre  about  three  nilli in  acres  in  this  state  devited  t^ 
grains,  grain  hay,  and  cotton,  the  grouth  of  which  depends  upon  the 
local  precipitation  of  the  rainy  season.  But  on  nearly  six  nillion 
acres  are  raised  crops  entirelj^  dependent  on  irrigation  and  groiuid 
wato?:'  v/iiich  has  its  source  in  the  iii.lis  and  raountains  under  forovSt 
fire  protection.  Tiiis  irrigated  land  supports  a rural  population  of 
noarD.y  700,000  people,  represents  can  investment  of  nearly  tliroe  billion 
dollars,  produces  nearly  half  the  nation's  fruit,  including  62  porcont 
of  the  total  citrus,  and  an  onoriuous  variety  c;.nd  volume  of  nuts,  ni-elons, 
vegetables,  .and  fj-old  crops,  sv/elling  the  value  of  California's  irrigat- 
ed agricultural  products  to  over  350  million  dollars  amr.iall-v . Without 
forest  cover  flow  of  water  would  become  irregular,  larger  and  more 
costly?’  storage  reservoirs  would  bo  necjssc.ry,  and  it  vrouid  be  almost 
economically  impossible  to  maintain  the  agricultural  prosperit;7  of  this 
state « 


There  is  great  potential  water  power  in  tlio  larger  sti'cams  of 
the  Sierra  Ilevada,  volcanic  and  Klama.t!'!  region.  In  hydroelectric  de- 
velopment CaliforniLa  rcciks,  first  in  the  Unioii  and  power  is  bransported 
from  the  mountains  over  transmiSvCion  lines  to  every  paret  of  the  st--  to. 

Of  the  14*5  million  horsepov/or  develcxjod  from  Sbreanflow  in  the  United 
States,  about  2.3  raillion  or  16  percent  is  in  California.  In  addition, 
an  estiraated  22S  million  dollars  is  now  being  invested  in  the  Central 
Valley  power  and  ^vt^r  project.  The  Shasta  dam  unit  of  this  project 
will  have  a capacity  of  500,000  horsepower.  In  all  cases  the  import- 
ant. power  streams  have  their  water  sources  in  protective  forest  lands 
which  favorably  influence  the  water  crop  to  such  an  extent  tint  the 
protective  value  inherent  in  this  forest  influence  must  rsnk  vsLth 
other  value vS  of  forest  land, 

Ro creation  in  Calif ornia,.  The  great  topographic  extremes  from 
volcanic  raountains  to  glacier  orodoa  valleys,  th,;;  diversity  and  unique- 
ness of  plant  life  from  desert  Joslitia  oalms  to  tlio  giant  Sequoia,  the 
wide  distribution  of  \.ild  life,  the  mildness  of  aha  ocean  tempered 
mountr incus  ciinate  — all  tend  to  laak-i  the  state  of  CaJ.if ornia  one  of 
the  foremost  in  scenic  and  recreational  values.  The  forested  mounta.ins 
in  this  state  are  within  eany  access  by  good  higliways  even  to  the  more 
distant  popuJ-ous  centors  on  the  ciast  and  ^u-ovido  a jjlay ground  for 
millions  of  people  each  year,  both  California  residents  and  visitors 
from  other  states. 

k prominent  recreational  use  of  the  forests  is  bj"  hunters  and 
fishermen,  .The  tot-ai  nujober  of  door  hunters  oa.ch  year  exceed  100,000 
with  an  annual  kill  of  about  30,000  deer.  No  data  r.re  available  on 
numbers  of  fishermen  caid  fivsh  catch,  but  in  the  Cclif ornia  mountains 
thore  are  thousands  of  miles  of  good  t?eout  streams  and  huncrods  of  Itices 
vdrlch  constitute  favirable  habitat  for  mc-ny  valuable  game  fishes  as 
well  as  the  early  life  habitat  for  conaiGrcial  anadromous  species  such  as 
the  salmon  and  shad.  The  ecniomdc  a.nd  social  values  of  fish  and  wild- 
life in  forested  are-as  must  be  considered  in  the  conpleto  pr  igram  ji 
forest  land  rjanagemont  and  forest  fire  xirotection. 
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Recreation  includes  not  only  the  use  of  the  forests  for  h-untj.ng, 
fishingj  GtCo,  but  their  use  for  aesthetic,  scientific  and  oducabional 
purposes  as  well.  In  the  pine  and  reciv:o3C.  forests  of  Calif  irriia 
nunerous  suouner  caiaps  have  been  estholished  by  \arious  riunicipc.lities 
and  social  organizations,  in  addition  to  the  many  public  caups  i.:ain- 
tained  by  the  IJational  and  State  Forest  and  Park -Services . Those  camps 
'.re  frequented  by  both  children  and  adults  who  seek  forest  recreation 
for  the  preservation  and  stimulation  of  heaith,  wh-)  appreciate  th : 
oppjrtuni-ty  to  study  the  forest  c.nd  learn  the  mysteries  of  its  do-- 
vcolopment  and  func  tioning,  who  uash  to  escape  from  the  mechu-Riza  ti  "n 
and  artificiality  of  civilization,  end  to  enjoy  that  relaxation  whi.cji 
is  such  an  impertant  attribute  to  outdoor  living. 

The  recreationa.1  use  of  the  C-aiifernia.  forests  and  parks  is 
rapidly  expanaing.  In  19^9  the  national  forest  and  national  paric 
visitors  ajaeunted  to  5.6  nillions;  in  1939  t.j  9.7  Liillions.  There  are 
several  reasons  for  this  rapid  expansion;  populations  are  increasing, 
working  hours  are  bocoiaing  shorter,  the  sts.ndards  of  living  are  grad- 
ually rising,  transpertati^en,  with  the  adVG.it  of  the  autoriobile  :.nd 
nod-ern  highway  system.,  is  bocemlng  faster  and  e-asl'n”,  and  the  psycho- 
logical necessity  is  increasing  for  an  escape  from  the  drabness  of  citj^ 
life  to  the  primitive  of  nat^ure.  Barring  severe  depletion  of  the- 
natural  beaut^^'  of  the  forests  by  over  comnercial  exploit:  tion  and  fire 
destruction,  this  oiqoaaision  in  'rocroational  use  is  certc.in  to  cnitinuc. 

Protoction  Reguiro-nonts 

The  fire  control  objective  in  California  is  t:  provide  the  degree 
of  pretoctioR  needed  t)  assure  c >ntinoi.ous  maintenance  ■'■•f  ’.v-xioium  public 
benefits  from  each  f-'rest  resource  at  a justifiable  c.>st.  To  state  this 
objective  in  concroae  and  practicab3.e  terms,  it  is  first  !:;sr  -;nti:l  th:  t 
the  resource  msnagenont  requirements  bo  defined  in  precise  terns  with 
exact  and  measurable  units. 

at  the  present  time  there  is  no  sound  basis  for  c vbining  into 
one  figure  the  several  resource  management  requirements  f *r  fire  pr:^- 
toction  on  the  forest,  watershed,  and  range  l^.nds  >f  Calif  ornia.  The 
reason  for  this  is  because  adequate  methods  for  evaluating  fire  dam^-ge 
to  a!).!  forest  values  haoo  n.^t  yet  been  eovised.  It  is  possible  to 
measure  fairly  well  fire  1:jZ3os  uo  merchantable  timber  and  t^  repr  - 
ductio-n,  but  damago.j  to  the  other  resources  t.nd  operati  ons  doscriDod, 
which  normally  occur  in  complex  coif oinati ons , are  not  as  readily 
ascertainable.  The  result  is  tnr  t total  daioages  from  fireS-  cannot  bo 
evaluated  to  the  extent  necessary  f .^r  assigning  total  protoction  re- 
quirements for  any  of  the  43  million  acres  on  California,  forest  lands 
that  are  of  value  for  more  than  the  ti;.iber  resource  ai-vne. 

In  lieu  of  the  desirable  total  protection  rocui.rerkonts,  as  yet 
undefinod,  the  estima.tod  requirements  ..f  the  prodominrnt  ..res ource  has 
been  accepted  as  c.  tentative  basis  on  \/hich  to  establish  fire  c mtr^l 
objecti'aos.  Furtherioorc  there  is  not  general  agreement  .as  'O'"’  tlic  units 
in  terns  of  V7hich  these  objGCtio’'es  are  to  be  expressed.  Hoiveo^eo’,  since 
dtonage  to  a resource  is  generally  r .oaghly  pr  oporti  .'nal  to  the  area  'f 
the  fire,  the  acroci-ge  burnod  hc.s  often  been  used  f or  the  fire  c .^ntr.}! 
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objective.  Such  objectives  are  uncloub telly  not  nllina+e,  bat  they 
are  workable  and  at  present  are  recognized  as  the  best  available. 


burned  area  objectives  have  been  established  for  trio  nationa.l  f^'r- 
but  are  stil],  lacking  or  poorly  defined  for  nanjr  other  areas  undor 
firo  protection.  On  the  northern  California  national  forvostr:  t-be 
present  firo  control  objectives  have  been  sot  at  an  average  annual 
burned  area  of  0.2  percent  for  the  coivvicrcial  and  potential  ti:dn:ir 
tj/pe>s  in  the  pine  region^  s.nd  at  0.5  percent  for  the  lands  valuable 
principally  for  watersheds  r:.nd  grazing.  The  objective  on  the  tirborod 
areas  have  been  derived  from  analysis  of  the  length  of  the  tisiber 
rotation  a.nd  the  probable  area  that  can  be  burned  vvi.thout  disrupting 
sustained  yield  managenont . A sinlla.r  n.Gthod  was  ei\ployod  in  deter- 
mining the  fire  control  objective  for  the  v/aitorshed  and  range  lands. 

A gro’aing  recreational  business  within  the  mountainous  areas  iuposOvS 
an  additional  roquirement  for  intensified  local  protection  over  and 
above  that  required  for  loana gemout  of  the  ^'ther  resources.  This 
objective  is  nornally  expressed  in  tor-as  of  maxiruin  size  of  burn  wiiich 
can  be  allowed  without  seriously  interfering  with  specific  recroati 
al  uses,  Betermination  of  the  watershed  values  of  coinnorcial  forest^ 
potential  timbered^  and  range  lands and  re-evelur  tion  of  the  role 
of  water  in  the  statewide  economy  will  tijnd  toward  mere  intensive 
protection  rn.  all  of  these  Isuids. 


Hocegiiition  of  the  critical  role  th:  t f orest  coo-or  plays  in 
tne  producGion  of  water  and  in  the  c:^ntrol  of  fl:)-:^ds  raid  erosion  in 
southern  California  lias  resulted  in  a demand  for  more  inter sJ.vo  pr:'- 
tectien  in  that  area.  The  need  is  indicated  for  the  limitation  of 
annual  a'verago  burned  area  t;  0.15  percent  with  the  added  objective 
limiting  the  size  of  individual  fires  to  appr ::ximf,.toly  2000  seres. 
The  necessity  for  intensive  local  protect!  .n  on  recreational  :.reas 
prevails  here  as  vrcll  as  on  the  northern  f orests. 

Development  of  Forest  Fire  Protocti  .'U 


Of  the  43  million  acres  of  forest  c.nd  watershed  lines  in  the 
State  Ox  Calif ''rnia  needing  firo  pr otoction^  95  •?  percent  are  i.t  the 
present  timo  being  prjtected.  The  task  requires  the  of:^ort  of  sovori.l 
agencies  which  divide  up  the  work  as  fr'llovis: 


area  fsrost  and  watershed  land  protected 


Acres 


U.S,  Forest  bervico 
Federal  land 

Private  J.and  in  and  adjacent  t.'  nc-tioni-l 
forests 

Na.tional  Park  Service 
t bate  Bivisi^jn  of  Forestry 
Individual  Counties  ~ 

(LovS  Auigeles,  Santa  Barbara,  Ventura,  vCam 
Mateo,  Marin) 


24^000,000 

?l7,0G0,G00 

6,900,000 

1,110,000 

16,300,000 

1,500,000 


42,900,000 


Forest  and  wa.torshed  3,ands  protected 


InteiiSlve  and  v.ddespread  protection  did  hot  exiot  until  recent 
yearo»  All  of  the  agenci.es  have  passed  tln’oujh  several  stages  of 
development  both  in  physical  faciditios  and  methods  of  protection.  I 
bric-f  revSume  of  the  history  of  each  wi.ll  be  given  to  afford  a picture 
of  past  and  possible  future  developm-.:int. 

U.  vS,  Forest  Service.  Fodera.l  protection  of  forest  end  ua. tor- 
shed  lands  .in  California  began  with  the  cr.?-ation  of  forest  rosor\"0  3 
in  till?  early  lB90’s.  Vdiile  the  men  o.ssi^ned  to  administer  the  re- 
serves were  fov/  they  did  what  was  within  tlieir  power  to  protect  them 
from  fire.  Often  this  consisted  of  gc..thc.ring  together  a fov;  helpers 
and  follov/iiig  the  fire,  cutting  it  off  hero  and  there ^ until  fail  rains  fi- 
put  it  out.  Mutual  v;ater  companies j in  some  sectio.ns,  were 
cooporators  in  these  early  efforts  at  fire  control, 

Wlien  the  Forest  Service  took  over  admin:. stration  of  the  national 
forests  in  1905?  the  now  organisation  soon  added  to  the  progress  that 
had  been  made.  By  1914?  there  v;erc  about  IfO  rangers  and  500  guardvS 
employed  csb  the  pea.k  of  the  fire  season . In  that  year  the  fire  pro- 
tection objectives  o.f  the  vServico  wero  stated  to  bo  an  atverage  of  10 
acres  per  fire  in  all  timber  types  :eid  an  iLVorago  of  100  acre%  pei* 
fire  in  all  open  typ)os?  including  brush  rnd  grass.  At  that  time  the 
average  number  of  fir  os  per  year  vm.is  79B.  The  average  annual  arjc 
burned  for  the  decade  1910-.1919  .inclusive  was  176^796  acres.  In  the 
latter  part  of  the  decade,  changing  fire  control  practices  resulting 
from  application  of  the  economic  theory  of  pretecci^n,  accounted  for 
much  of  the  area  burned. 

During  the  noo:t  docadc?  despite  improvement  of  fire  fighting 
methods  and  equipment  and  a return  tov:ard  more  intensive*  protection  ^ 
several  j^ears  of  extremely  difficult  fire  weather  raised  the  r.ver?ge 
aixniuil  burn  to  220^429  acres.  Toward  the  later  end  if  this  period 
significant  fire  control  developments  began  to  open  up  now  possibil- 
ities of  effecti.ve  acuion.  The  suppression  crevj  vStarted  ti  re...lace  .one 
or  tv;o  man  attack  in  certain  areas.  The  first  Fores'b  Soi’vico  tank 
trucks  were  built  and  the  mo'vable-biado  bulldosor  was  developed. 

Near  the  middle  of  the  decade  the  objectives  of  fire  contr:.!  v:ore  re- 
stated as  an  average:  annual  burn  .)i  0.2  percent  in  c ymmercial  :.nd 
potential  timber  typos  and  0.5  percent  in  n^ntimberod  types  whore 
the  principal  values  v/cre  for  watershed  protection  Lud  grazing. 

In  thj  decade  1930-1939^  preator  strides  wero  a'adc  in  all 
pha  ses  of  protect!  m extivity  and  the  avoro.go  annual  burn  rodaced  ta 
91? 062  acres.  During  this  period  one  .;.f  the  most  outstanding  ao- 
vclopmonts  wt.s  the  ostablj.slrwent  of  the  Cdvilian  Conservatim  Corps 
in  1933  which  not  only  contributed  greatly  to  the  ox]^:ansion  of 
physical  facilities  such  as  roads?  trails?  and  firebreaks?  but  also 
'provided  a reservoir  of  trained  men  for  li.re  suppros-si  :;n.  i^t  tlic 
onset  there  were  128  GCC  camps  on  the  national  forests?  this  number 
dwindling  to  53  by^  3.935  and  to  34  by  1940.  xniong  .other  adv.anc':;S  the 
toclmiques  of  detection  and  transportatian  planning  v/ere  dovelepod 
and  applied  intens.ivoly.  The  use  of  heavy  equipment?  such  as  tankers? 
and  bu3_ldosers  in  fire  suppression?  expanded  rapidlyn  Objectives  wero 
modified  by  the  adoption  of  a service  vdde  suppression  policy  of 


control  within  the  first  work  period.  Emphasis  on  the  value  of  vegetation 
in  flood  control  in  southern  California  js  row  pointing  towards  the  neces- 
sity of  an  objective  stated  as  the  maximum  permissible  size  of  a single 
fire. 

The  present  fire  organization  on  the  national  forests  consists  of 
the  regular  supervisors'  staffs  — 96  rangers  and  14  assistant  rangers  plus 
a seasonal  guard  force  of  over  700  men,  including  356  fire  lookouts.  The 
men  in  the  34  active  CCC  camps  ere  also  organized  into  suppression  crev/s. 
These  forces  are  aided  in  their  work  by  21,000  miles  of  roads  and  truck 
trails,  20,000  miles  of  horse  and  foot  trails,  and  3500  miles  of  firebreaks. 

The  direct  costs  of  fire  control  on  the  national  forests  averages 
annually  ‘i;>560,000.  Costs  of  suppression  vary  be tv/een  59  7,000  and  |868,000 
and  averaged  ^1^382, 000  annually  for  the  past  10  years. 

National  Park  Service.  ‘V'/hile  the  numbers  of  visitors  on  the 
1,110,000  acres  of  national  parks  are  large  the  number  of  fires  is  rela- 
tively small  — less  than  150  per  year  — and  the  burned  acreage  is  normal- 
ly negligible.  The  intensive  development  and  manning  of  the  parks  for 
recreational  purposes  has  been  accompanie'-d  by  a comparatively  high  level, 
of  protection.  With  the  exception  o.f  some  strips  bordering  the  foothills 
the  parks  contain,  in  general,  the  less  inflammable  typos  of  cover. 

^tate .Division  of  Forestry.  Deal  progress  in  state  forest  fire 
protection  began  in  1919,  Until  that  time  the  main  reliance  had  been  on 
voluntary  firewardens  with  only  moderate  success.  In  this  year,  however, 
the  Sta,te  Forester  was  authorized  to  enter  into  protection  agreements 
with  federal,  county,  and  city  governments  and  mth  individuals,  A 
biennial  cpnropria tion  of  5^’5,000  was  secured  for  firefighting  and  with 
$3,500  made  available  for  nrotection  under  the  Woeiks  Law,  four  state 
ranp.:ors  were  employed. 

Subsoaucnt  development  of  sta.te  protection  was  rapid.  By  1921  there 
were  21  rangers  and  one  lookout;  the  state  was  appropriating  $37,500; 

$22,750  was  obtained  under  the  Djeoks  Lav/;  a.nd  county  and  private  coopera- 
tion contributed  ':;>17,000.  The  Compulsory  Pa.trol  Law  of  1923  wt\s  the  next 
big  step  forwt.ird.  This  act  required  protection  of  private  timber la.nd  by 
residence  or  the  payment  of  fees  not  to  exceed  3 cents  per  acre  for  pro- 
tection. 

Passage  of  the  Clarke-McNary  Law  in  1924  gave  further  impetus  to 
state  fire  nrotection.  By  1930  the  resources  and  facilities  of  the  Division 
of  B'orestry,  a.s  well  as  its  field  of  operation,  had  been  greatly  expanded. 
Over  $612,000  w'as  available  for  the  work  of  the  Division  vdxich  now  had  the 
responsibility  of  protecting  30,000,000  acres.  Regular  field  men  numbered 
178. 


In  recont  years  "bho  State’s  protection  work  has  been  intensified 
even  fui’thor.  The  extent  of  this  trend  by  19  38  nay  be  partly  gauged  oy 
the  nvimbor  of  regular  personnel  employed.  Those  totaled  <:il6  and  include^d 
48  rangers,  80  -assistant  rrngers,  and  47  lookout  observers.  In  addition, 
526  oert-time  men  were  employu’d  in  organized  suppression  crewrs  at  the  peak 
of  the  fire  season.  The  Division  ope^rated  330  pieces  of  automotive  equip- 
ment, including  some  60  pwapor  trucks  belonging  to  the  state  and  29  county- 
o''ned  pumpei*  units.  Seven  CCC  caraps  were  under  the  direction  of  the  State 
Forester  furnishing  mannower  for  fire  fighting  as  well  as  for  the  construc- 
tion of  motorwrays,  telephone  lines  and  other  fire  protection  improvements. 
Total  expenditures  of  the  Division  in  1938  aiaounted  to  $731,698. 

County  Organizations . Most  counties  obtain  their  protection  through 
agreement  end  cooperation  with  the  State  Division  of  Forestry,  However, 
the  counties  of  Los  Angeles,  Ventura  and  Santa  Barbara  in  southern  Cali- 
fornic,  and  San  Mateo  and  the  Tamalpais  district  in  central  California 
operate  their  owai  protection  systems.  These  agencies  protect  1,511,725 
acres  of  forest  and  watershed  lands.  The  City  of  Los  Angeles,  acting 
independently,  also  protects  some  areas  of  watershed  cover.  All  are 
concerned  mth  structural,  grass  and  grain  fires  as  well  as  wetc3rshed 
fires,  Los  Angeles  County  has  by  far  the  largest  organization  v/ith  an 
annual  expenditure  of  approximately  -$300,000  for  protection  and  about 
$600,000  invested  in  equipment  end  facilitieso 

Recent  Accomplishment  in  Fire  Control.  The  overall  picture  of 
fire  control  results  of  recent  years  is  presented  in  the  accompanying 
t-ablo.  It  will  be  noted  that  the  number  of  fires  varies  from  2,377  in 
1930  to  5,504  in  1939,  Some  of  this  variation  is  due  to  varying  numbers 
of  lightning  fires  in  different  years  but  the  general  trend  in  occurrence 
of  man-caused  fires  is  upvaard.  This  does  not  necessarily  indicate  in- 
effectiveness of  prevention  v;ork  because  public  use  of  forested  areas  has 
increased  much  more  proportioncolly  th^n  the  number  of  fires.  It  does 
indicate  the  need  for  better  methods  and  more  effort. 

It  vdll  also  be  apparent  from  the  area  burned  figures  that  the 
suppression  problem  is  far  from  being  solved.  This  is  somevdiat  more  true 
of  state  and  private  areas  than  of  federal  lands  where  the  average  a.nnua.1 
burn  has  been  0,38  percent  since  1930.  In  general  it  may  be  said  that  the 
present  organizations  are  approaching  adequacy  for  the  less  difficult 
years  but  are  still  unable  to  deal  successfully  v/ith  critical  seasons. 

The  data  on  reported  damage  from  fires  are  presented  although  it 
is  well  recognized  thet  these  figures  a.re  only  nominal;  that  resources 
destroyed,  except  for  timber,  are  evaluated  on  an  arbitrary  basis,  and  the 
real  damage  may  be  several  hundred  percent  above  the  reported  amounts. 
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Research,  Fire  research  has  been  closely  allied  adth  forest  pro- 
tection in  California  throush  most  of  the  past  50  years.  As  early  as 
1909  there  was  considerable  interest  in  the  study ’of  fire  damage  as  it 
related  to  the  then  prevalent  practice  of  light  burning  forest  and  range 
lands.  It  v,'as  not  until  about  1915,  however,  that  intensive  study  of 
damage  from  fire  was  undertaken.  By  1920  this  work  had  demonstrated  many 
of  the  detrimental  effects  of  fire  and.  had  pointed  out  the  important  role 
of  d^'mage  in  fixing  fire  control  objectives.  This  marked  the  end  of  that 
period  during  which  the  fire  control  objective  had  swung  from  that  of 
minimum  damage  through  that  of  minimum  cost  of  protection  plus  damc.ge, 
and  finally  back  toward  more  intensive  protection.  S.  B.  Sho.w,  E.  N, 
Munns,  rnd  Duncan  Dunning  •were  among  the  outstanding  contributors  toj 
these  earlv  damage  studies'. 

It  v/as  during  the  middle  of  this  same  1910-1920  decade  that  the' 
first  active  interest- in  the  relationship  of  fire  behavior  to  weather  and 
fuel  variations  became  evident.  Both  ig'nition  and  rates  of  spread  v/ere 
subjected  to  study: and  experimentation  by  Show  during  this  period.  Wind, 
humidity,  and  fuel  moisture  were  demonstrated  to  be  important  control- 
ling fire  behavior  variables. 

Early  in  the  1920’ s there  v.ns  a new  approach  to  California  firo 
problems,  Shov;  and  Kbtok  began  the  task  of  unravelling  the  vast  store  of 
information  recorded  in  some  10,000  individual  fire  reports  accumulated 
during  the  previous  decade.  The  methods  of  analytical  treatment  they 
develop'^'d  and  the  information  derived  from  the  analyses  ha.ve  been  of 
tremendous  importance  in  furthering  fire  control  practice  throughout 
the  Region, 


All  fire  research  activities  took  the  form  of  administrative 
studies  until  the  Experiment  Station  was  established  in  1926,  It  was 
not  until  1930  thf.t  formal  fire  research  studies  were  undertaken  as  part 
of  the  Station  program. 

Starting  with  a staff  of  3 men  and  an  annual  expenditure  of  $11,000 
at  the  time  of  its  organization,  the  Fire  Division  was  expanded  rapidly 
with  a.dvent  of  the  emergency  program  of  the  middle  1930’ s.  During  that 
time  a staff  nearly  double  that  of  the  present  and  acquisition  of  much 
needed  eauipment  and  facilities  were  made  possible.  This  assistance  has 
now  been  ■withdra.wn  and  operations  are  o.gain  v/ithin  the  scope  of  regular 
allotments  approximating  $27,000  per  year.  Five  regular  employees  are 
assigned  to  the  Division. 

The  major  accompli siimonts  of  this  first  10  years  of  organized  fire 
research  have  been  confined  to  the  study  fields  of  Control  aiid  Eehtxvior. 

Improved  lookout  detection  planning  methods  have  been  developed 
by  the  Station  iind  much  inf ormo.tion  has  been  added  to  the  knowledge  of 
factors  influencing  forest  fire  discovery  time. 
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A cooporo.tivc  planninr^  project  vdth  the  Region  developed  for  oil 
California  national  forests  complete  pirns  for  lookout  detection  and  for 
communication  facilities.  These  activities  were  followed  by  a similar 
project  for  transportation  ejid  manpower  placement  netxvorks.  The  Experi- 
ment Station  was  also  active  in  the  recently  completed  replanning  project, 

Throupih  all  the  years  of  planning  and  replanning  the  continued 
need  for  inforraation  on  changing  trends  in  fire  business  and  in  control 
accomplishments  as  v;ell  as  for  inf ormo-tion  on  the  proba.ble  effectiveness 
of  proposed  measures  has  been  met  through  analysis  of  individual  fire 
report  data  of  the  past  25  years. 

Research  has  provided  the  infomaation  on  rate  of  spread  and  on 
the  variables  concerned  which  form  the  basis  for  the  present  fire  danger 
rating  system.  The  large  number  of  statistical  analyses  necessary  in 
developiaent  of  the  system  have  been  made  by  the  Experiment  Station, 

Methods  for  measuring  end  estimating  variables  irdTluencing  rate 
of  spread  have  been  improved,  preliminary  determinations  of  the  effects 
of  xvind,  moisture,  and  slope  on  rate  of  spread  iiai/e  been  made,  and  there 
has  been  much  progress  toward  determination  of  the  influence  of  fuel 
variations  on  rate  of  sprea,d. 

Improved  methods  for  killing  stmnps  and  for  sterilizing  soil 
aga.inst  annual  grasses  and  weeds  by  the  a.pplic'  tion  of  appropriate  chem- 
icals have  been  developed.  The  methods  have  been  put  into  general 
application  on  roads  and  firebreaks  on  the  national  forests  t.nd  on  rail- 
road and  power  line  right-of-ways. 
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SECTION  III 


PEQLLELIS  IN  FIRS  PROTECTION 

• In  the  following:  section  of  this  analysis  are  listed  77  general  fire 
protection  nroblems  which  are  of  administrative  importance  in  the  fire  con- 
trol job  in  California,  The  problems,  in  total,  are  intended  to  cover  ail 
nhases  of  fire  nrotection  in  order  to  gain  a complete  picture  of  the  viiole 
field,  the  relationship  of  its  parts,  and  a definite  realization  of  the 
size  of  the  research  task.  Although  many  of  the  problems  appear  at  first 
glance  to  be  matters  of  administrative  decision,  further  considera.tion 
emphasizes  the  need  for  research  to  supply  basic  information  upon  v/hich 
sound  judgment  can  be  made.  The  statements  of  these  problems  have  purposely 
been  worded  concisely,  but  inasmuch  as  the  function  of  research  is  not  only 
to  determine  relationshins,  secure  data,  and  develop  methods  but  also  to 
suggest  practical  uses  for  arxd  means  of  applying  such  findings,  it  is 
tacitly  understood  that  the  solution  of  each  problem  involves,  in  addition 
to  the  preliminary  fact-finding  investiga.tion,  the  process  of  gaining  prac- 
tical aoplication  for  all  results  so  derived. 

Paralleling  these  problems  xvhich  are  arranged  under  the  usual  ac- 
tivities of  prevention,  presupnression,  sunpression,  effects,  end  economics, 
is  a brief  discussion  intended  to  clarify  their  content.  This  portion  has 
intentionally  been  made  brief  since  it  will  generally  be  anparent  to  the 
reader  xvhat  value  the  indicated  knowledge  would  have  in  fire  control. 

Under  each  problem  are  listed  one  or  more  questions  intended  to 
indicate  specific  needs  and  to  stimulate  thought  leading  to  the  realiza- 
tion of  other  cr-aps  in  existing  knov/lodge.  It  should  not  be  assumed  that 
these  questions  cover  everything  in  fire  control  that  might  be  askod  by 
the  foi-est  administrator.  Opnosite  each  qu6;stion  is  indicated  briefly 
the  status  of  knowledge  on  that  particulrr  question.  It  mc.y  be  noted 
that  currently  accepted  answers  to  the  listed  questions  are  very  often 
based  on  individual  experience,  personal  judgment,  poorly  refined  methods, 
or  incomplete  records,  and  are  rarely  completely  satisfactory.  The  pre- 
sentotion  brings  out  clearly  the  great  lack  of  factur.l  information  end 
the  serious  need  for  further  investig.ation  on  almost  till  phases  of  fire 
protection. 


PREWJTION 


Active  fire  prevention  v/ork  has  been  proved  by  lone  experience 
to  be  essential  to  any  satisfactory  approech  to  the  attainment  of  fire 
control  objectives  in  California.  The  amual  burned  a.rea  from  man-caused 
fires  can  be  reduced  by  prevention  meens.  The  reduction  in  burned  area 
follows  the  law  of  diminishing  returns,  however,  and  this,  together  vdth 
the  undesirability  of  greet  curtailment  of  human  use  of  the  areas  through 
extreme  preventive  restrictions,  limits  the  extent  to  vtiich  prevention 
effort  may  be  justified. 

In  the  administration  of  a forest,  thf t baipnce  must  be  maintained 
between  expenditures  for  prevention,  presuppression,  and  suppression  which 
will  result  in  the  lowest  total  cost  of  protection.  The  major  prevention 
problems  involved  in  maintaining  this  balcnice  are  determination  of  the 
relative  needs  for  allotments,  and  the  methods  a.nd  pra^ctices  by  v/hich 
application  of  these  allotments  vdll  result  in  the  greatest  reduction  of 
fire  load  vdth  the  least  curtailment  of  desired  use  of  the  resource  pro- 
tected. 
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PREVElNiTION  - OBJECTIVES  AND  POLICIES 


Problem  1 . 


THE  OBJECTIVES  /.ND  POLICIES  OF  FIRE  PPEVENTION  v^ORK 

The  objectives  of  fire  prevention  T,vork  must  be  consistent  with  the 
objectives  of  fire  control.  They  must  recognize  the  limitations  imposed 
upon  possible  accomplishments  by  limited  appropriations  end  by  limited 
knowledge  of  human  behavior.  And  finally  they  must  be  consistent  mth  the 
requiremer-ts  of  the  actual  or  planned  uses  of  the  areas  under  protection. 

Fire  nrevention  must  be  directed  towards  hiiman  beings,  and  there- 
fore fire  prevention  policies  must  take  into  consideration  human  attitudes. 
Various  attitudes  may  be  taken  by  the  public  towards  fire  control,  such 
as:  (l)  fipproval  of  use  of  fire  in  the  v/oods  and  antagonism  to  any  fire 
prevention  program;  (2)  passive  lack  of  interest  in  the  effort  to  halt  the 
setting  of  fires;  (3)  sympathy  towards  the  fight  against  fire  but  condone- 
ment  of  fire  setting  as  an  unavoidable  evil  to  be  expected.  Attitudes  of 
this  sort  must  be  recognized  and  dealt  with. 

In  fire  prevention  work  'ivith  the  public  there  may  be  many  important 
objectives,  as,  for  example:  to  teach  the  condition  under  vdiich  ignition 
is  likely  and  fire  is  dangerous,  to  arouse  public  consciousness  of  fire 
starting  as  a violation  of  law  or  regulation,  to  build  up  in  community 
leaders  an  intelligent  understanding  of  the  detrimental  effects  of  fire, 
to  teach  individuals  v^rays  and  moans  of  preventing  and  suppressing  fires, 
to  stimulate  a sj,mpathic  public  attitude  toivard  fire  control  endeavors, 
or  to  develop  an  appreciation  of  the  value  of  a forest  as  a public  asset 
and  heritage.  The  form  of  the  objective  could  quite  properly  vary  ivith 
the  public  attitude  encountered. 

The  organizational  means  of  best  fulfilling  the  objectives  m.ay  be 
a matter  of  policy,  empirico.lly  or  experimentally  formulated,  through  which 
such  things  vrould  be  determined  as  the  need  for  and  structure  of  a general 
fire  prevention  organization,  the  extent  of  standardization  of  prevention 
activities  between  units,  and  the  ways  and  means  of  financing  and  of  dis- 
tributing a.llotments. 


QUESTIONS 

a.  TTiat  should  be  the  objectives 
of  fire  prevention  work? 

b.  Ydiat  policy  could  be  followed  to 
meet  best  the  fire  prevention 
objectives? 

c.  V'Jhat  public  attitudes  should  be 
recognized  in  formulating  fire 
prevention  policies? 


STATUS 

To  date,  not  well  defined.  Knov/n 
in  what  direction  prevention  is 
headed  but  not  how  far  to  go . 

National  policy  for  preventing 
forest  fires  is  still  in  the  making. 

Requires  special  study. 
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PREVENTION  - OBJECTIVES  aND  POLICIES 


QUESTIONS 

d,  Vfh'r.'.t  should  bo  the  fire  preven- 
tion objectives  with  regard  to 
different  public  attitudes  to 
the  fire  problem? 

e,  V/hat  should  be  the  objectives 
in  fire  control  lav/  enactment 
and  enforcement? 

f,  blnat  should  be  the  administra- 
tive policy  tovrards  a centraliz- 
ed peiTTianent  organization  respon- 
sible for  forest  fire  prevention 
and  towards  sustained  fire  pre- 
vention activity? 

g,  lYhat  should  be  the  policy  as  to 
standardization  of  prevention 
methods  by  different  protection 
agencies? 

h,  Whf...t  policies  could  bo  follov/ed 
to  insure  equitable  distribution 
of  prevention  expenditures  among 
different  protection  agencies? 


STATUS 

National  policy  for  preventing 
forest  fires  is  still  in  the 
making.  Requires  special  study. 

Do 


National  policy  for  preventing 
forest  fires  is  still  in  the  mab 
ing.  Requires  special  study. 


Do 


Do 


PREVENTION  - EmUx^TION  OF  RESULTS 


Problem  2 , 


EFFECTIVENESS  OF  Fllffi  PREVENTION  ACTIVITY  i.ND  OF 
INDIVIDUAL  FIF:E/pjgi]VEL^TION  MEASURES 

A yardstick  is  needed  for  measuring  the  effectiveness  of  prevention 
work.  Only  upon  an  accurate  knowledge  as  to  how  much  benefit  is  bought 
ty  any  given  expenditure  of  time,  money,  a.na  energy  in  prevention  work  can 
be  based  the  relative  merits  of  various  methods  of  prevention,  the  effec- 
tiveness towards  particular  classes  of  people,  the  relative  importance  of 
prevention  in  different  areas,  the  need  for  further  prevention  effort,  and 
the  o.dvantage  of  prevention  over  presuppression  and  suppression  activities. 

QUESTIONS  STATUS 

To  tho  best  of  knov/ledge,  no  method 
of  investigation  has  ever  been 
devised.  There  is  extreme  need  for 
this  measure.  Problem  is  similar 
to  that  of  measuring  the  value  of 
cormnercial  advertising  media. 

There  is  a possibility  that  some 
indicG.tions  can  be  found  tnrough 
analysis  of  available  data. 

No  estGiblished  criteria.  Methods 
are  needed  to  secure  equitable 
distribution  of  effort. 

No  esta.blished  methods,  but  needed 
as  an  indication  of  additional 
educational  needs. 


a.  How  can  the  results  of  fire 
prevention  a.ctivities  bo 
me  sured? 


b.  ■'.iVhat  is  the  relative  impor- 
tance of  preveiLtion  work  in 
different  localities? 

c . How  c r: n the  extent  of  kno wl edge 
of  fire  laws  and  regulations 
be  measured? 
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PPEVENTION  - HAZ/HD 


Problera  5. 


SUSCEPTIBILITY  OF  DIPFEAENT  FOP.EoT  PT.IELS  TO  IGIUTION 

YIh.at  fuels  rre  apt  to  be  ignited  is  the  first  question  that  arises 
in  any  hazeird  reduction  work.  Although  it  is  well  knovm  that  fuels  differ 
in  ignitibility. and  qualitative  differences  csm  be-  recogni zed,  no  auanta- 
tive  classification  on  this  basis  has  been  developed.  Effective  end  econ- 
oTiiicp.!  hazard  reduction  work  depends  on  our  ability  to  recognize  those 
particular  fuel  combinations  which  heave  a controlling  influence  on  the 
readiness  mth  v/hich  fires  start.  A classif ico,tion  of  fuels  according  to 
ignitibility  by  different  firebro.nds  would  permit  economical  concentration 
of  this  phase  of  prevention  effort  vdiere  it  is  most  needed. 


QUESTION 


STATUS 


a.  l^liat  is  the  relative  ignitibility  Qualitative  groupings  are 

of  different  fuels  by  different  recognized,  A few  preliminary 

firebrands? ' studies  have  been  made  but  no 

qu ant  i t a t i ve  c 1 a s s i f i c a. t i o n s 
ha.ve  been  d eveloped . 


PREVENTION  - HAZ/JID 


Problom  4. 

SPECIFICATIONS  AND  METHODS  FOR  FIREPROOFING  LOGGING  SLASH, 
RIGHT-OF-WAYS,  CATvIIPGROTJNDS  AND  OTHER  FOREST  AREAS 
EXPOSED  TO  PI FFERSNT  KINDS  OF  USE 


Once  the  contribution  of  various  fuels  to  ignitibility  is  knovTi 
there  arise  practical  problems  on  the  methods  of  disposing  of  particular 
fuels  or  in  other  ways  modifying  their  condition  to  reduce  the  probabili- 
ties of  ignition.  The  more  important  of  these  problems  deal  with  methods 
of  treating  logging  slash,  cleaning  up  camps  and  roadsides,  and  fireproof- 
ing improvements  and  construction  operations. 

Another  group  of  problems  is  concerned  v/ith  prevention  of  fires 
through  promulgation  of  minimum  specifications  of  methods  and  width  of 
treatment  of  inflammable  material  necessary  to  different  conditions  of 
use , 

QUESTIONS  STATUS 


a.  How  can  slash  areas  be  fireproofed 
most  ad vant a g e o u s ly ? 


b.  Hov^r  can  dead  and  down  debris  be 
most  effectively  treated? 

c,  Eov7  cB.n  inflammable  herbaceous 
vegetation  be  effectively  treated? 


d.  l/Vhat  materials  should  be  removed 
in  fireproofing  roadsides,  camp- 
grounds, right-of-ways,  etc? 


e.  T/hat  are  the  minimum  specification 
requirements  for  adequate  fire- 
proofing cf  industrial  and  con- 
struction operations  in  forest 
areas? 


Considerable  research  has  been  done 
and  various  methods  are  comraonly 
practiced,  but  little  information 
is  available  on  relative  effec- 
tiveness and  economies  under  vary- 
ing corditions. 

Do 


Various  mechanical  methods  for  re- 
moving vegetation  are  in  general 
use.  There  is  much  experimento.l 
information  available  on  the  use 
of  chemicals  and  chemical  treat- 
ments are  coming  into  limited  use. 

Methods  of  performing  such  jobs 
have  been  developed  empirically 
by  different  agencies.  There  is 
not  sufficient  information  avail- 
able on  which  to  base  minimum 
specifications  for  clearing.  The 
possibilities  of  economy  and  greater 
effectiveness  vd.th  less  work  have 
not  been  thoroughly  investigated. 

Do 


PKEVENTION  - HAZARD 


f.  HTiat  are  the  mininum  specif ica- 
tijFx  requir orient s for  fire- 
proofing forest  residonces  and 
building  sites? 


g.  Under  whrt  right-of-way  condi- 
ti'-ns  do  railr.-ad  fires  start? 


Methods  of  performing  such  jobs 
have  been  developed  eoipirically 
by  different  agencies.  There  is 
not  sufficient  information  avail- 
able on  which  to  base  minir.um 
specifications  for  clearing.  The 
possibilities  of  economy  and 
greater  effectiveness  vrlth  less 
work  have  not  been  thoroughly  in- 
vestigated. 

Although  the  numbers  of  railroad 
fires  are  generally  held  at  low 
levels,  further  reduction  in  fre- 
quency appears  possible  through 
more  exact  knowledp:e  of  the  c..)ndi' 
tions  attending  fire  ignition. 
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PRE'/ENTION  - li/LZiillD 


Problen  5. 

REDUCTION  OF  FOREST  IGNITIBILITY,  RfITE  OF  FIRE  SPREAD, 
AND  DIFFICULTY  OF  CONTROL  THROUGH  MODIFICATION  OF.  . 
SILVICULTURAL,  .LOGGING,  i.ND  GRAZING  PRaCTICES 


Hr..rve sting  of  timber  is  norme.lly  rccompenied  by  vt  least  a toinpDrary 
increase  in  subsequent  inflammability.  The  extent  of  this  increase  depends 
upon  conditions  within  the  original  stand,  the  silviculturo.!  treatment, 
and  methods  of  logp;ing  employed.  The  increase  in  inflammability  o.nd  dif- 
ficulty of  control  is  very  great  in  redwood  stands  where  the  problem  as- 
sumes a.dded  importance  because  of  the  extraordinary  Quantity  of  slash  le;ft 
after  logging.  The  management  problem  is  to  devise  wc-iys  and  means  of  re- 
ducing this  subsequent  dan.ger  to  ci  minimum  o.s,  for  example,  through  pro- 
viding overgrazed  strips,  strips  of  timber  left  in  cut-over  areas,  or 
strips  of  hardwoods  planted  through  coniferous  forests.  Under  intensive 
management,  physical  prevention  measures  within  stands  during  the  period 
between  harvests,  may  also  be  justified. 


QUESTIONS 

a.  V'/hat  is  the  effect  of  silvicultural 
treatments  on  inf lajinaability  and 
difficulty  of  control? 


STATUS 

Theoretical  considerations  form 
the  basis  of  most  current  ^^bjec- 
tives  and  practices.  Little 
quantative  inf  ^rmcition  is  avail- 
able, In  California  there  is 
little  practice  of  whs.t  is  known 


b.  How  coji  logging  be  carried  out 
to  minimize  subsequent  forest 
inflammability? 

c.  How  cm  forests  be  treated  to  re- 
duce susceptibility  t':'  lightning 
fires? 


Do 


No  quantitative  inf  :;imiation  avail- 
able . 


Problem  6 . 


EQUIPMENT  TO  MEET 


HAZARD  REDUCTION  NEEDS 


In  slash  disposal,  right-of-way  clea.ring,  snag  disposal,  soil 
sterilization,  removal  of  inflammable  vegetation,  a.iid  olsevHere  in  fire 
prevention  work,  mecha.nical  equipment  is  of  toil  employed  or  co'uld  bo  em- 
ployed if  suitable  types  of  equipment  vrerc  available.  A problem  in  man- 
agement is  to  adapt  such  equipment  specially  to  the  prevention  work  needs. 


QUESTION 


ST.M’US 


a,  Rliat  are  hazard  reduction  equip- 
ment needs  s.nd  how  well  are  they 
met? 


The  equipment  in  general  cijirrent  use 
has  largely  been  adapted  v/ith  few 
changes  from  other  fields,  a few 
items  of  speciaM  apparatus  are  avsiil 
able . 


PRSVEI^TION  - RISK 


Problem  7. 


THE  RELivTI7E  PROBABILITY  OR  IGHITIQN  OF  FOREST  FUELS 
BY  DIFFERENT  FIREGllANDS 


Practically  all  firebrands,  other  than  li^htninr^,  ov.'e  their  exis- 
tence to  human  activity  subject  to  control  throu^^h  prevention  effort.  To 
exercise  such  control  intelligently,  however,  it  is  necessary  to  know  not 
only  what  are  firebrands,  but  also  the  relative  importance  of  the  various 
firebrands  in  starting  fires,  the  characteristics  of  e ach  firebrand  that 
make  it  dangerous,  and  the  environmental  conditions  under  which  ignition 
is  probable. 


QUESTIONS 

a.  Vfnat  is  the  certainty  with  which 
various  firebrands  start  fires? 

b.  What  are  the  physical  character- 
istics of  firebrands  that  in- 
fluence their  fire  starting  abil- 
ity? 

c.  How  does  ignition  probability 
vary  vrith  size,  kind  and  tempera- 
ture of  carbon  sparks? 

d.  Do  motor  vehicles  with  service- 
able standard  equipment  cause 
fires? 


STATUS 

Several  people  have  v/orked  on 
various  phases  of  ignition  particu- 
larly on  size  and  temperature  of 
carbon  sparks  end  the  limits  of 
fuel  moisture  at  which  carbon 
sparks  start  fires,  but  little  or 
no  work  has  been  done  on  other 
firebrands  and  the  necessary  in- 
formation on  the  whole  field  of 
firebrands  rmd  ignition  is  still 
very  meager. 

Do 
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PRE^/ENTION  - RISK 


Problem  8, 

REDUCTION  OF  PROBABILITY  OF  IGNITION  OF  FOREST  FUELS 
THROUGH  elimination,  MODIFICATION,  OR  CONTROL  OF  I'lPtEBRANDS 


Knowledge  of  t’ne  potency  of  different  firebrands,  fundamental  to 
the  phenomenon  of  ignition,  would  find  application  in  properly  focusing 
prevention  work  on  the  more  important  causes  and  in  pointing  to  ways  and 
means  of  rendering  firebrands  associated  with  these  causes  less  ha-zardous, 
rnd  of  operating  industrial  equipment  with  less  danger  of  causing  fire, 

QUESTIONS  STATUS 


a.  How  can  firebrands  be  controlled, 
eliminated,  or  made  less  hazard- 
ous? 

b.  How  can  the  efficiency  of  spark 
arresters  be  measured  and  im- 
proved? 

c.  Under  what  operating  conditions 
do  railroad  and  other  industrial 
and  utility  fires  start? 

d.  How  c;m  industrial  and  utility 
equipment  be  operated  to  result 
in  minimum  numbers  of  fires? 


Although  considerable  progress 
has  been  made,  especially  in  the 
field  of  spark  arresters,  definite 
information  is  needed  on  ways  of 
controlling  other  firebrands  and 
methods  of  designing  Sind  operating 
industrial  equipment  to  minimize 
the  fire  starting  probabilities. 


Do 


Problem  9 . 


THE  RISK  ACCQMPMYING  DIFFERENT  P'IRE  CAUSING  AGENCIES 

The  forest  administrator  is  usually  in  a position  to  mea.sure  fairly 
exactly  tiie  amount  of  use  being  given  an  area  <at  any  time,  V/hat  is  needed 


is  some  means  of  translating  such  a. 
oncy  and  fire  control  needs, 

QUESTIONS 

a.  How  many  fires  may  be  expected 
from  a given  number  of  hunters, 
fishermen,  campers,  special  use 
permittees,  automobilists,  and 
other  fire  causing  users? 

b.  How  can  risk  be  used  in  a fire 
prevention  index? 


measurement  into  terms  of  fire  expect- 

STATUS 

Definite  relations  have  not  been 
worked  out,  but  some  data  probably 
exist  v/hich  might  be  utilized  if 
gathered  together. 

Do 
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PREVENTION  - RISK 


Problfcim  IQ, 

THE  PxcEVEl'lTION  MEASURES  BEST  SUITED  TO  COUNTERx'XTING 
'the  fire  starting  IIABIIS  OF  FOREST  USERS 

Not  all  classes  of  people  are  coually  responsible  for  starting;  forest 
fires  and  therefore  prevention  work  should  be  a:med  at  specific  groups. 

For  this  purpose  forest  users  could  be  clessod  for  example  as:  adults  and 
children;  residents  and  visitors;  rural  and  urban  dv/ellers;  hi^h,  mediur.i 
and  low  income  levels;  occuprtional ; or  according  to  the  manner  of  use  — 
special  use  Dcrmittoes,  hunters  and  fishermen,  picnickers  and  hikers, 
transients,  vagrc-nts,  miners,  industrial  v;ox’kers,  etc. 

The  educational  approach  to  en.ch  group  of  people  should  not  bo  the 
same  inasmuch  as  these  groups  differ  as  to  motives,  methods,  places,  and 
times  for  starting  fii'os.  Itinerants  would  not  be  reached  through  the 
srme  channels  as  professional  men;  children  would  not  bo  susceptible  to 
the  same  educational  programs  as  adults.  It  may  be  that  certain  gro\ips, 
like  tourists,  start  fires  mainly  because  of  mifruniliarity  vdth  fire 
prevention  ordinances.  Most  people  lack  r.n  rdequate  understanding  of  the 
conditions  under  v/hich  fires  are  apt  to  start  and  f n appreciation  of  the 
greet  drnger  from  forest  fires.  There  are  many  channels  through  v/hich 
prevention  effort  cm  be  directed  in  order  to  develop  this  understending 
and  appreciation  of  fii-e  danger;  lectures,  editorials,  news  items,  radio 
programs,  moving  pictures,  exhibits,  signs  and  posters,  law  enforcement, 
personal  contacts,  and  many  others.  Each  would  impress  its  sermon  best 
on  particular  groups,  and  economy  and  efficiency  in  prevention  work 
would  require  adaptation  of  the  method  to  the  subject. 

Carelessness  and  indifference  may  be  so  ingrained  in  haman  nature 
as  to  impose  a limit  in  educt-tional  fire  prevention  work  beyond  v/hich 
further  effort  wc'Uld  be  uneconomical.  It  is  obviously  important  to  have 
this  point  clearly  established. 

It  has  been  suggested  tho.t  in  order  to  reduce  fires  still  further 
in  number,  potential  forest  users  be  classified  as  to  their  safety  know- 
ledge and  safety  habits.  Permits  to  use  high  hazard  areas  would  then  be 
issued  only  to  the  better  risks.  The  difficulties  and  costs  of  making 
such  a clfissif ication  must  of  course  be  considered. 

One  of  the  best  of  protection  measures  is  the  setting  up  of  good 
examples.  In  this  connection,  free  and  legrl  burning  of  private  land, 
if  conducive  to  laxity  on  protected  areas,  would  not  be  a good  exomple 
tc  the  proponents  of  light  or  uncontrolled  burning,  or  to  the  general 
public  toY/ards  v/hom  prevention  effort  is  directed. 

In  addition  to  educationrl  and  psychological  methods  of  fire  pre- 
vention, physical  methods  are  available  for  reducing  the  number  of  fires, 

A few  obvious  examples  are:  clearing  roadsides  of  inflammable  vegetation, 
improving  '' co^apgrounds , facilitating  disposal  of  cigarettes  and  matches, 
installation  of  more  frequent  smoking  and  comfort  stations,  closer  inspec- 
tion of  permittees,  and  rendering  firebrands  less  dangerous.  An  inten- 
sive consideration  of  this  problem  would  surelv  reveal  ma.n''/  novel  and 
valuable  physical  prevention  methods  warranting  immediate  exploitation. 
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PREraTION  - RISK 


QUESTIONS 

To  v/h't  extent  do  vr'rious  clr.ssos 
of  people  start  fires? 


Tv'hy,  hew,  where,  and  when  do  dif- 
ferent classes  of  people  start 
fires? 


how  extensive  is  knowlr;dr;e  '^f 
fire  prevention  ordinances? 

VJhat  are  the  best  nethods  of 
educating  the  various  cli^LSses 
of  people  in  fire  prevention? 

t is  the  relative  effective- 
ness of  different  kinds  of  sub- 
ject mrttor  in  fire  prevention 
education? 

How  can  methods  of  fire  preven- 
tion educp.tion  be  nuide  more 
effective? 

kliat  percentage  of  our  man- 
caused  fires  are  preventable? 

Should  forest  users  be  classed 
as  "safe"  and  "unsafe"  for  fire 
p re vent i ;n  purp  o s e s ? 

Hov7  can  the  knowledge  of  fire 
nrevention  a.nd  the  safety 
habits  of  individual  forest 
users  be  tested? 


STATUS 

.Beginning  v/ith  the  1940  fire 
reports,  da.ta  to  answer  thj.s  ques- 
tion .are  being  taken.  Past  .fire 
reports  are  not  entirely  soLtisfac- 
tory  although  much  information  can 
be  obta.inod  from  them.  Analysis 
of  the  data  that  are  available 
is  badly  needed. 

Over  many  yea.rs  an  attempt  has  been 
made  to  record  in  fire  reports 
the  circumstances  under  vdiich 
man-caused  fires  started.  How- 
ever, in  most  cases  the  informa- 
tion is  too  general  to  answer 
specific  questions  regarding 
different  classes  of  people. 

No  information  is  available  as 
to  how  familiar  people  are  v/ith 
firo  prevention  ordinances. 

No  cr.nclusive  information  is 
available  as  to  the  best  educa- 
tio7ial  methods  of  reaching  the 
different  classes. 

Little  is  knovm  on  effectiveness 
jf  any  kind  of  subject  matter  and 
more  attention  could  v/oll  be 
demoted  tov/ards  improveme:..t . 

Do 


To  date  no  attempt  has  been  made 
to  estimate  this  percentage. 

Arguments  have  been  presented  in 
Eire  Control  Notes  on  this  sub- 
ject, No  conclusions. 

Do 
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PREVENTION  - RISE 


QUESTIONS  STATUS 


r/ht'.t  effect  would  unregulc.ted 
controlled  buining  have  on  the 
effectiveness  of  fire  preven- 
tion effort? 

Only  opinion  is  available. 

IJliiit  physical  prevention  mea- 
sures can  be  taken  to  cope  ^vith 
the  habits  of  people  that  are 
conducive  to  start  of  fires? 

Physical  prevention  measures 
based  on  experience  are  generally 
practiced.  These  iriclu.de,  for 
exaiaple,  cleared  parking  areas, 
fag  stations,  et.c . 
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PREVENTION  - RISK 


Problem  11, 


ROAD  AND  RIGHT-OF-WAY  CONSTRUCTION  AND  IvIAINTENANCE 
SPECIFICATIONS  TO  MINIMIZE  FIRE  OCCURRENCE 
ALONG  THE  RIGHT-OF-WAYS 

In  line  ivith  the  physical  methods  of  prevention  there  arises  the 
very  practical  question  as  to  the  probability  of  fires  starting  along 
railroads  and  power  lines  and  on  the  various  parts  of  a roadway.  Cuts, 
fills,  upside,  downside,  upgrade,  down.grade,  inside  curves,  outside  curves, 
straightaways,  and  parking  areas  each  may  have  characteristic  fire- start- 
ing potentialities.  Knowledge  of  such  potentialities  would  dictate  where 
clearing  work  should  be  done.  Of  similar  importance  is  the  widths  to 
which  roadsides  and  right-of-ways  should  be  treated.  These  widths  would 
deoend  on  the  cover  types  and  the  distances  to  which  the  commonly  en- 
countered firebrands  will  travel  and  still  start  fires. 


QUESTIONS 

a.  How  does  road  location  and  con- 
struction influence  ignition 
probability? 

b.  To  what  width  should  road  right' 
of-ways  be  cleared? 


c.  To  what  widths  should  cleared 
strips  be  maintained  along 
roads  and  on  whs.t  portion  of 
the  originally  cleared  right- 
0 f -way  ? 

d.  What  are  the  right-of-way 
maintenance  requirements  for 
the  prevention  of  railroad 
fires? 

e.  To  what  width  should  oower 
line  right-of-waysbe  con- 
strvicted? 

f.  What  cleared  strips  are  needed 
on  power  line  right-of-ways? 


STATUS 

No  specific  information.  Local 
experience  indicates  presence  of 
some  critical  factors  which  may 
have  important  influences. 

ViTidths  of  clearings  have  been 
left  to  judgment.  Ways  of  making 
savings  in  maintenance  work  are 
behly  needed. 

Do 


Do 


Do 


Do 
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PiiETOTTIOIT  - RISj 


ProDlera  12, 


SHORT,  TBKII  FRHVENTION  I'lEi^SURES  BEST  SUITED  TO  HIGH 
FIRE  DARGSR  RESULTING  FROM  DIFFEREHT  CAUSES 

Prevention  measures  may  be  broadly  general  practices  \vlth  a long- 
term view,  like  delivering  lectures  to  school  children  and  clearing  road- 
sides, or  they  may  be  short-term  steps  taken  to  cover  a brief  situation, 
like  establishing  temporary  closures  and  posting  of  border  guards  in  times 
of  unusua>l  danger  due  to  circumstances  such  as  high  wind,  low  humidity,  or 
opening  of  recreational  se-asons.  Fire  danger  predictions  would  aid  the 


administrator  in  gauging  the  need  and 
moa.sures.  Moreover,  the  character  o 
made  dependent  on  the  nature  of  the 
high  wi.nds,  thick  haze,  or  excessive 
and  specific  prevention  practices, 

QUESTIONS 

a,  '^at  abort  term  prevention  measur 
are  best  suited  to  different 
attributes  of  fire  danger  such  as 
high  winds,  low  himnidity,  poor- 
visibility,  and  excessive  use? 

b.  How  can  fire  danger  rating  be 
used  effectively  to  regulate 
risk? 


time  for  such  short-tei-m  prevention 
i*  the  prevention  mep.sure  could  v/ell  be 
ittribute  causing  the  donger.  Thus 
use,  might  each  be  met  by  different 

STATUS 

Ds  ''Has  been  practiced  on  the  basis  of 
personal  judgment,  /uialysis  of  all 
available  data  is  needed  to  obtain 
any  possibly  useful  information. 

lies  been  practiced  on  the  basis  of 
personal  judgment.  Experience 
vritli  present  fire  danger  rs-ting 
systems  has  not  resulted  in  out- 
• standing  developments. 
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PREVENTION  - Di^NGER 


Problem  13 


/m  r-ccuro-te  Imowlec’ge  of  the  conditions  under  which  fires  are  most 
apt  to  start  TA/ould  permit  the  administrator  to  intensify  his  prevention 
efforts  when  they  are  most  needed,  and  to  stress  the  particularly  dangerous 
conditions  in  his  educational  progra^m.  Such  knowledge  would  'even  all-ow 
intelligent  alteration  of  the  character  or  arrangement  of  the  fuels  in  the 
forest  to  lessen  the  probabilities  of  ignition. 


QUESTION 


STATUS 


Under  vrhe.t  conditions  do  fires 
start? 


It  is  usually  agreed  that  vary- 
ing conditions  of  wind,  humidity. 


fuel  moisture,  a.ir  L'.nd  fuel  tern- 
nerature,  topography,  kind,  c.r- 
rangement,  and  herbaceous  stage 
of  the  vegetation,  kind  of  fire- 
brand, and  himnan  use  of  the  forest, 
influence  the  probability  of  or 
ease  with  which  forest  fires  start. 
In  a general  way  it  is  knov/n  how 
ecuch  of  these  factors  contribute, 
but  it  is  not  precisely  knov/n  how 
the  probability  of  ignition  varies 
vrith  variations  of  these  variables 
or  of  combinations  of  these  varia- 
bles. 
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PRE'TENTION  - DAITGER 


Problem  14> 

THE  CONDITIONS  UNDER  WHICH  FIRE  WAY  BE  USED  AS  A imAGmmT  TOCL 
b/ITHOUT  UNDUE  RISK  TO  ADJi.CENT  FOREST  /iRE^S 

Occasions  arise  in  forest  management  when  fire  may  advantageously 
and  economically  be  used  for  such  purposes  as  slash  and  snag  disposal  and 
right-of-way  clearing.  The  use  of  fire  as  a tool  necessitates  accura.te 
knowledge  of  conditions  under  TAdi'ich  burning  can  be  done  with  safety  ond 
without  danger  of  the  fire  spreading  beyond  control, 

QUESTIONS  STATUS 


a.  When  can  slash  burning  by 
various  methods  be  done  v/ith 
safety  to  adjacent  areas? 

b.  Under  what  conditions  can 
controlled  and  legitimate 
burning  bo  conducted  vn.thout 
threat  to  adjacent  areas? 


Experience  and  personal  judgment 
are  only  present  guides. 

Present  policy  is  a.gainst  con- 
trolled burning.  Little  loioxm 
of  the  possible  conditions  under 
which  it  can  be  safely  used. 
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PREVENTION  - Diil^OER 


Problem  15, 

BEST  METHOD  OF  FjITING  FIRE  DMGER  lOR  USE  IN  PP.EYENTION  YvQKi: 

Opportune  timing  of  prevention  ncti-vity  is  of  considerable  import&nce 
If  the  peoR:  of  the  fire  load  caused  by  known  wilfulness  vjid  carelessness 
could  be  predicted  and  if  the  time  lag  in  prevention  efforts  were  known  a 
more  economical  and  effective  timing  and  concentration  of  prevention  effort 
xvould  be  possible. 

It  has  been  hypothesized  that  manner  and  intensity  of  forest  use  by 
humans  may  vary  vrith  such  things  as  business  cycles  and  climate  fluctuations 
If  this  is  the  case,  predicted  variations  would  serve  as  the  bases  for  a 
foresighted  intensif ic<ation  of  prevention  Virork, 

Since  the  need  for  prevention  work  depends  on  the  probability  of 
fires  starting  in  the  absence  of  prevention,  it  would  be  advsintageous  if 
fire  danger  were  to  be  so  rated  as  to  penait  derivation  of  a measure  or 
index  of  prevention  need  which  would  serve  as  a guide  to  prevention  ac- 
tivity and  expenditures. 

QUESTIONS  STATUS 


a.  liThen  do  fires  start? 


b,  RTiat  should  be  the  time  relation 
between  the  pecR  in  o.nnual  fire 
prevention  work  and  the  peak  of 
fire  load  and  the  peak  of  forest 
use? 


c.  On- wfiat  should  variation  in  long 
term  prevention  effort  be  based? 


d.  On  wha.t  should  variations  in 
short  term  prevention  effort  be 
based? 


e.  How  cam  fire  danger  be  rated  for 
prevention  purposes? 


Past  fire  records  establish  the 
general  distribution  of  fires 
throughout  the  season.  This  dis- 
tribution cam  usually  be  r*.ssociated 
with  major  changes  in  certain  con- 
trolling vam  i ab 1 e s , Var i at ions 
from  day  to  day  ;;  nd  with  hour  of 
the  day  are,  however,  less  readily 
rela.ted  to  recognizable  varia.ble 
factors . 

Statistica.1  data  a.ro  available  on 
the  peak  of  fire  load  and  forest 
use,  but  until  fire  prevention 
effectiveness  can  be  measured  there 
is  little  hope  of  timing  the  peak 
in  the  latter . 

There  is  little  information  at 
present  on  any  relsition  between 
these  long  cyclic  changes  and  the 
number  of  preventable  fires. 

Fire  danger  rating  is  in  a state  of 
progressive  development,  but  as  yet 
little  attempt  has  been  made  to  cor- 

j. 

relate  this  rating  with  the  need  for 
prevention  endeavor.  At  present 
best  left  to  administrative  judg- 
ment . 


PRESUPPRSSSION 


To  protect  Cr.lifornia  forests  against  fire,  a well-traino;d  organi- 
zation, equipped  v:ith  specialized  facilities,  and  adequate  in  strength 
is  required  to  nect  the  normal  I'ire  load. 

Presuppression  includes  all  those  activities  concerned  with  the 
development  of .protection  facilities,  organization,  and  equipment,  with  th 
training  of  personnel,  and  with  the  placing  and  maintaining  in  a state  of 
readiness  both  men  and  equipment  needed  for  the  suppression  of  fires. 

The  presuppression  objective  is  preparedness.  Efficient  control  of 
fires  demands  tne  placement  of  initial  attack  personnel  and  equipment  on 
each  fire  mthin  the  time  limits  required  by  the  conditions  under  which 
the  fires  occur  — - that  is,  within  the  specified  hour-control  limit  set 
a.s  the  maximum  allowable  time  from  origin  to  attack  permissible  to  meet 
the  protection  requirements  of  any  given  cover  type  or  protection  unit. 

The  purpose  of  presuppression  activity  is  to  make  the  a-ttainment  of  these 
time  objectives  possible  by  strategic  plooining  and  placement  of  mon  find 
equipment  in  the  right  places  at  the  right  times  a.t  a cost  which  must  be 
balao'iced  against  the  costs  of  prevention,  suppression  and  proba.ble  damage. 

iin  essential  part  of  the  ore  suppression  job  is  protection  planning, 
required  to  attain  the  most  equitable  strength  of  oo.ch  protection  actiT'ity 
in  relation  to  the  t')tal  cost  of  protection,  as  well  as  to  atto.in  a 
balanced  pre suppress! on  unit.  The  strength  of  the  combined  prevention- 
presupnression  forces  required  on  any  unit  sh„uld  logically  be  expanded 
to  the  point  where  additional  forces  do  not  reduce  the  combined  costs 
of  suppression  and  damage  by  an  ainount  equal  to  the  cost  of  thoir  main- 
tenance. 

To  carry  oh  the  planning  v/ork  and  to  put  into  execution  the  results 
of  planning  requires  a vast  store  of  inf oriiiation  — part  of  which  can  be 
derived  from  ana.lysis  of  pa.st  fire  history,  but  part  of  which  must  be 
derived  from  exneriments  designed  to  solve  specific  problems. 

In  this  analysis,  the  problems  encountered  in  the  presuppression 
activity  have  been  classified  in  fbur  groups  (a)  physical  facilities  to 
handle  the  nrotection  job,  (b)  organization  of  the  protection  forces, 

(c)  measurement  of  varying  need  for  pr'-^tecti  3n,  and  (d)  the  development 
and  improvement  of  recording  procedures  to  provide  a more  intelligible 
picture  of  protection  accemoli shmsnts  and  needs. 


FRESUPPEESSIOW  - PHYSIC/iL  FACILITIES  - DETECTION 


-ProbleAi  16, 


DETECTION  STANDARDS  REQUIRED  TO  MEET  U.  RYING  hOUK-CONTkOL  NEEDS 


Pr  Aapt  and  certain  detection  of  forest  fires  is  the  first  prereq- 
uisite for  effective  fire  control.  Since  knowled,g;e  of  the  existence  and 
location  of  a fire  is  the  force  that  starts  the  wheels  of  the  sunoression 
organization  in  motion,  it  is  obvious  that  provision  for  adequate  detection 
is  an  -activity  of  first  importance.  The  time  required  for  detection, 
together  with  thEit  required  for  reporting,  get-awo.y,  and  travel,  in  Is.rge 
part  determines  the  size  of  fire  with  which  the  suppression  fjrce  must 
contend.  As  one  of  the  elements  in  this  elapsed  time  period,  detection 
must  meet  certain  stcaidards  and  the  probability  and  cost  of  reducing 
elapsed  tim.e  by  reducing  detection  time  must  be  balanced  with  the  proba- 
bility end  cost  of  making  similar  reductions  by  other  means. 

In  searching  f^r  a plan  to  meet  detection  needs,  objectives  must 
be  set  up.  The  general  statement  of  the  requirement  "adequate  detection" 
has  to  be  translated  into  concrete  and  specific  terms  to  provide  a 
tangible  goal. 

QUESTION  status 

a,  Y/hat  is  adequate  detecti  )n?  Broad  regional  objective  set  up 

from  past  fire  e>q)erience  and  some 
experimental  data.  Localization 
required,  parti culn.rly  in  different 
hour-control  zones. 
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PHFSUPPkESSION  - physical  facilities  - DETECTION 


Problem  17, 


THE  BEST  BASIS  FOR  PLANNING  PRIL'IARY  LOOKOUT  DETECTION  SYSTEMS 

By  and  large,  fire  protection  experience  in  California  seems  to 
indicate  that  a strong  system  of  primary  lookouts  should  be  the  back- 
bone of  the  detection  operation.  Much  thought  and  effort  has  gone  into 
the  planning  and  development  of  such  systems.  There  .are,  hovrever,  still 
questions  as  to  T-vhether  the  basis  for  this  development  could  not  be 
improved. 


QUESTIONS 


STATUS 


a.  ViThat  criteria  should  govern  the 
number  and  location  of  stations 
and  time  of  manning  of  primary 
lookout  systems? 

b.  I'Oiat  factors  other  than  visible 
area  should  be  used  to  deter- 
mine the  value  of  a lookout 
point? 

c.  V/hat  is  the’ value  of  lookouts 
for  purposes  other  than 
detection? 

d.  "'"/hat  are  acceptable  standards 
of  performance  for  lookouts 
mth  different  amounts  of 
competition? 


Primary  detection  system  plans 
were  made  in  1954, 


Occurrence  and  values  at  stake 
taken  into  account  in  previous 
plans.  Possibility  of  other 
governing  factors  open  to  con- 
sideration. 

Solution  now  by  judgment  only. 
In  need  of  methods  of  measuring 
other  values. 

Critical  unansv/ered  problem, 
particularly  in  the  south  where 
few  initial  discoveries  are  bv 
lookout  observers. 
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PRESUPPRESSION  - PHYSICAL  FACILITIES  - DETECTION 


Problem  18 . 


THE  NEED  FOR  SUPPLEMENTARY  DETECTION  AND  THE  BEST  BASIS 
FOR  PLANNING  AN  EMERGENCY  DETECTION  SYSTEM 

Experience  in  detection  has  indicated  that  the  primary  lookout 
system  must  be  augmented  with  supplementary  detection  devices  during 
oeriods  of  decreased  visibility  or  other  conditions  which  make  efficient 
detection  imperative.  When  and  how  to  provide  needed  additional  detec- 
tion facilities  is  8.n  important  problem. 


QUESTIONS 

a.  What  is  the  effective  range  of 
lookouts  under  different  con- 
ditions? 

b.  Are  lookout  systems  always  the 
best  method  of  obtaining  de- 
pendable detection? 

c.  What  criteria  should  dete.rmine 
the  time  and  strength  of  man- 
ning of  an  emergency  detection 
system? 

d.  When  and  how  should  airplanes  be 
used  for  detection? 


e.  That  is  a satisfactory  method 
of  judging  the  detection  value 
of  patrolmen? 


STATUS 

Estimates  of  individuals  employed 
at  present,  Instruraental  develop- 
ment and  haze  measurements  are 
needed, 

A frequent  point  of  debate  locally. 
No  absolute  measures  yet  avail- 
able for  measuring  relative 
values , 

Plans  for  emergency  system  and 
criteria  for  their  manning  need 
additional  study. 

Airplanes  used  frequently  follow- 
ing lightning  storms.  Their  reli- 
ability is  yet  uncertain. 

No  satisfactory  methods  of  eval- 
uating have  been  developed.  In- 
dividual estimates  now  employed. 
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PRESUPPRESSION  - PHYSICAL  FACILITIES  - DETECTION 


Problem  19 . 

IIvIPitOi^ErlENT  OF  STRUCTURES  ^iND  EQUIFI'ffiNT  FOR  INCREASING’  ■ " 

THE  EFlUClENCY  OF  LOOKOUT  DETECTION  ’ 

The  development  of  better  structures  and  equipment  for  facilitating 
the  proper  functioning  of  lookouts  seems  to  offer  some  possibilities  for 
improving  the  efficiency  of  detection  service.  Better  and  more  continuous 
■visibility  and  better  facilities  to  expedite  the  location  and  reporting  of 
fires  are  the  principal  objectives  toward  which  study  should  be  directed, 

QUESTIONS  STATUS 

a.  VHiat  structural  development  and 
improvement  can  be  made  to  im- 
prove lookout  efficiency? 


b,  ITnat  equipment  development  and 
improvement  can  increase  look- 
out efficiency? 

c.  Are  there  practical  possibili- 
ties in  robot  detectors? 


Some  progress  in  recent  years. 
Further  £ma.lysis  and  development 
warranted,  v/ith  emphasis  on  in- 
creased vision,  decreased  distrac- 
tions, and  quicker  wa.ys  of  doing 
required  operations. 

Do 


Little  known  of  possibilities. 
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PRESUPPRSSSION  - PHYSICAL  FACILITIES  ~ COM\rJNICA.TION 


Pi’obiem  20. 


THE  BEST  BASIS  FOR  PLiMIHG  COiLTOICATICN  SYSTEMS 
FOR  forest'  PROTECTION  'PURPOSES 


A.  coordinated  communication  system  is  essential  to  the  proper  con- 
duct of  all  forest  administration  activities.  Fire  protection  necessitates 
a degree  of  smoothness^ and  speed  which  establishes  the  standards  for  forest 
comraunication  networks.  Most  of  the  fire  business  in  California  occurs 
within  protection  units  having  minimum  hour-control  time  limits.  Con- 
sequently, communication  involved  in  the  different  elapsed  time  steps 
between  discovery  anU  dispatch  of  initial  attack  forces  must  be  a matter 
of  only  minutes  and  seconds  to  permit  achievement  of  the  objective. 

Communication  plans  for  permanent  netv\rorks  must  be  based  upon  the 
necessity  for  linking  together  the  different  units  of  the  protection 
organization.  At  the  same  time,  however,  the  final  networks  should  pro- 
vide the  best  facilities  for  making  use  of  cooperative  and  other  outside 
services  essential  to  an  efficient  control  job.  Changes  in  design  of 
communication  systems  must  of  necessity  keep  pace  with  changes  in  pre- 
suppression organization  and  with  new  equipment  developments. 

Emergency  communication  systems  are  essential  to  meet  the  temporary 
demands  of  the  fire  suppression  job.  Here  the  need  is  for  a flexible  system 
vdiich  cfin  be  adapted  to  a wide  variety  of  working  conditions  with  minimum 
cost  and  installation  time.  The  recent  development  and  regular  use  of 
portable  radio  equipment  have  greatly  increased  the  effectiveness  of 
suppression  effort.  Radio  is  still  relatively  new  in  this  field,  hov/ever, 
and  much  further  progress  is  certain  to  be  made. 


QUESTIONS 


STATUS 


a.  F/hat  are  the  relative  speeds 
of  different  systems  of  com- 
munication adaptable  to  forest 
protection? 


I'luctuates  with  new  equipment 
developments.  Telephone,  radio 
and  telet^/pe  are  chief  possibil 
ities  for  protection  use. 


b,  Vjhat  are  the  relative  installa- 
tion, operating,  and  net  costs 
of  different  communication  facili- 
ties? . 


Fairly  well  defined  although 
changing  with  current  develop- 
ment wo  rk . 


0.  Ifnat  influence  has  spacing  of 
call  boxes  upon  decreasing 
elapsed  time  of  report? 


Known  to  be  important  locally, 
but  little  information  available 
on  influence  of  spacing  upon 
cooperator  report  time. 


PRESUFPRESSION  - PHYSICAL  FiiCILITIES  - COLEIUHIC.^TION 


QUESTIONS 


-rp 


iTJS 


d,  LTi&t  are  the  critical  points  in 
forest  protection  communication 
a.nd  how  nay  they  be  eliminated 
or  alleviated? 


e,  V/hat  are  the  relative  merits  of 
different  communication  systems 
for  detection,  dispatching  and 
suppression? 

f,  Hovr  can  emergency  communication 
networks  for  fire  suppression 
use  be  made  more  effective? 


g.  How  can  mobile  radio  units 

best  fit  into  emergency  coimauni- 
cation  networks? 


The  problem  of  communication 
has  been  subjected  to  thorough 
study  and  intensive  planning. 
However,  possibilities  still 
exist  for  improvement  in  speed 
and  reliability.  Most  of  the 
critical  points  are  recognized 
and  could  be  eliminated  with 
ample  funds.  Without  them  the 
problem  remains  static. 

Further  analysis  warranted  as 
additional  new  equipment,  and 
finances  become  available. 


Present  instruments  need  perfect- 
ing. New  instruments  O-re  being 
developed  at  the  Radio  Laboratory. 
These  vdll,  in  time,  permit  de- 
velopment of  more  servicea.ble  sup- 
pression networks. 

This  is  a new  field  in  forest 
protection  and  little  is  knovm  of 
the  ultimate  possibilities. 


PRESUPPlxESSION  - PIElSIC.^^L  F.XILITIES  - TPjiiv'SPOPTATIOiJ 


Probleiri  21, 

TilE  BEST  BASIS  FOX?  PLAlXNIXTG  A TliAI'jSPOATATIOU  SYSTEM 
FOP.  FOREST  PROTECTIOXT  PURPOSES 


Problem  22 , 

THE  PROPER  ROLE  OF  FII(E3REiJ(S  IN  FOREST  PROTECTION  fiXD 
THE  BEST  B.iSIS  'FOR  PURJNING  a FIREBI-EaK  SYSTEM 

The  development  of  roads,  ways,  and  firebreaks  over  which  suppression 
forces  must  travel  to  reach  a fire  has  been  for  many  years  eji  integral 
oart  of  fire  protection.  The  intensity  of  development  has  usually  been 
based  on  travel  requirements  of  the  expected  fire  business.  More  recently 
the  concept  of  road  development  has  been  enlarged  to  include  consideration 
of  the  other  uses  to  which  roads  may  be  put  and  the  needs  of  other  forest 
activities,  such  as  utilization  and  recreation.  These  ’’all  purpose" 
transportation  plans  aim  to  weight  to  all  uses  and  plan  locations, 

specifications,  and  development  so  as  to  meet  best  the  over-all  needs. 

Assuming  a basic  network  of  the  necessary  protection  roads  there 
remains  the  question  of  the  proper  complement  of  ways,  including  trails, 
and  firebreaks  to  go  vmth  it.  In  transportation,  as  elsewhere  in  the 
protection  set-up,  speed  is  essential.  The  specified  speed  of  initial 
attack  governs  the  time  allovved  for  travel,  and  consequently,  specific 
road  requirements.  Road  specifications  and  patterns  must  therefore  be 
designed  to  meet  those  requirements  through  integration  of  distances, 
road  standards,  and  equipment  performance.  These  relationships  and  their 
influence  on  protection  achievement  present  critical  planning  problems. 

Transportation  planning  must  also  consider,  in  addition  to  travel 
requirements,  otlier  uses  to  which  the  facilities  may  be  put.  Outstonding 
among  these  is  the  use  of  the  network  to  facilitate  the  suppression  of 
fires  that  escape  the  initial  attack  stage.  The  relative  weight  to  be 
ascribed  to  this  use  must  vary  with  cover,  topography,  -and  locality,  end 
the  ascribed  weight  should  then  influence  the  extent  to  which  the  system 
be  modified. 


QUESTIONS 

a.  IThat  elements  define  protection 
needs  for  transportation  facili- 
ties? 

b.  Vvhat  weight  should  fire  protec- 
tion be  given  in  all-purpose  trans 
portation  planning? 


STATUS 

Inf lainmability,  occurrence  and 
other  elements  used  as  basis  for 
present  plans.  Probably  possible 
to  strengthen  and  refine  bases. 

Based  on  judgment.  More  refined 
methods  needed. 


PKESUPPRESSION  - IHYSICiX  FACILITIES  - Tiu-il'i  SPORT  AT  ION 


QUESTIONS  STaTUS 


c,  Ts/hc-t  considerations  should 
establish  the  specific  loca- 
tion and  standards  of  primary 
protection  roads,  ways,  and 
firebreaks? 

Present  plans  based  on  time 
demands  for  initial  attack  end 
reinforcements  and  possible  use 
as  control  lines,  possibly  there 
are  other  important  fa. c tors  to 
be  considered,  and  new  methods 
of  weighting. 

d.  V'/hat  are  the  critical  limit- 
ing factors  governing  current 
travel  speeds  and  how  can  they 
be  alleviated  or  eliminated? 

No  systematic  study  completed. 

Some  d?.ta  available  from  field  road 
logs , 

e.  How  is  the  distribution  and 
strength  of  manning  of  sup- 
pression stations  related  to 
transportation  facilities? 

Various  methods  developed  for  past 
planning  both  in  California  and 
other  regions  based  on  available 
data.  Improveme2its  can  still  be 
made , 

f.  V'/hat  imor  ovemonts  ca.n  be  made 
• on  new  equipment  developed  to 
increase  tra.nsportation  ef- 
ficiency? 

Equipment  now  in  use  is  generally 
conventional,  A reanalysis  of 
needs  might  bring  new  equipment 
a.nd  lower  costs. 

g,  l/hat  types  of  airplanes  and 
what  parachute  techniques  can 
be  adapted  to  increo.se  trans- 
portation speed  and  facility 
in  forested  country? 

The  proper  place  -ofi  this ^ method, 
of  transport  .in.-firo  protection 
remains  to  be  worked  out.  Para- 
chuting technique  developing 
rapidly  in  other  regions. 

h.  T.'hat  are  the  relative  economies 
and  advantages  between  protec- 
tion roads,  mys,  including  con- 
tour trails,  and  firebreaks  as 
transportation  f aci lities? 

Some  information  available  but  no 
complete  system  for  evaluation 
worked  out. 

i,  What  are  the  relative  economies 

and  advantages  of  protection  roads, 
ways  and  firebreaks  as  possible 
control  lines? 

Do 

j,  T.fhat  relative  weights  should  be 
assigned  to  the  values  of  roads, 
ways,  snd  firebreaks  as  trans- 
portatievn  facilities  end  as  con- 
trol lines  in  transportation  plon- 
ning? 

Do 

r^roblen  23 


TIIE  BEST  METHODS  FOR  SECURING  Ri^TER- STORAGE  FACILITIES 
FOR  SUPPRESSION  rURROSES 


The  use  of  wxter  in  fire  suppression  has  increased  tremendously 
during  the  past  few  years.  The  development  of  tank  truck  equipment  ha.s 
been  particularly  far  reaching;  in  its  effect  on  fire  suppression  pra.ctices 
and  related  presuppression  needs.  The  growing  iBe  of  this  equipment  has 
increased  the  need  for  water- storage  facilities  especially  in  locations 
where  natural  supplies  are  inadequate. 

Water  development  plans  must  logically  conform  to  existing  and 
plannied  transportation  facilities.  Within  this  limitation  there  are 
questions  of  both  proper  distribution  and  type  of  development  best  suited 
to  the  probable  needs  for  suppression  under  different  conditions  of  avail- 
ability of  winter,  kind  of  cover  and  topography,  and  probable  fire  business. 


QUESTIONS 


STATUS 


a.  How  can  proper  spacing  of  water 
facilities  be  accomplished? 


Some  plans  developed.  Systema.tic 
procedure  required. 


b.  Is  it  feasible  to  employ  storage 
tanks  to  vdiich  WD.ter  must  be 
hauled?  If  so,  what  distribution 
is  v/ar ranted? 


Already  done  in  some  areas. 
Possibilities  of  extension  where 
analysis  w/arrants.  Needs  further 
study  for  justification. 


c.  I^/hat  are  the  relative  economics 
and  advantages  of  storage  tanlcs 
with  catchment  basins  and  stor- 
age tanJes  that  must  be  filled? 


Systematic  study  ne(;ded.  to  make 
the  comparison.  Structural  and 
cost  data  on  each  t^vne  are  avail- 
able . 
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PRESUI-PRESbION  - PHYSICitL  FACILITIES  - EQUIPLIENT 


x^roblem  24, 

EQUIPiviENT  BEST  SUITED  TO  THE  DIFFEmiT 
PRESUPPHER3I0K..AKD  .FIFi:  SUPPIIESSJOK  JOBS 

Equipment  development  and  its  widespread  application  to  the  specio.l- 
ized  needs  of  fire  control  have  contributed -in  no  small  part  to  the  greatly 
increased  efficiency  of  fire  protection  worlc  during  past  years.  The  needs 
for  specialized  equipment  are  as  numerous  as  the  many  operations  involved 
in  the  administration  of  a protection  unit.  Detection,  communication, 
transportation,  dispatching,  fire  fighting,  and  servicing  of  fire  suppres- 
sion manpower  are  quite  different  in  equipment  demands. 

Although  much  equipment  has  been  adapted  in  recent  years  from  other 
fields  and  many  new  pieces  of  equipment  have  been  developed,  wholly  suit- 


able items  for  many  of  our  specialized 
main  many  opportunities  for  equipment  e 
vent ion . 

Q.UESTIOKS 

a.  LTiat  are  the  suppression  equip- 
ment needs  and  how  well  are  they 
•met? 


b.  T/hat  equiument,  development,  and 
improvement  can  incr-:^ase  look- 
out detection  efficiency? 

c.  V/hs.t  elements  govern  the  selec- 
tion of  transportation  equip- 
ment to  be  used  for  different 
fire  protection  jobs? 

d.  Vdiat  are  the  comparative  ad- 
vantages of  existing  pieces  of 
equipment  used  for  the  same  sup- 
pression purposes? 

e.  How  can  development  of  new  and 
improved  equipment  be  stimulated? 


f.  How  should  standardization  of 
water  using  equipment  ana  ac- 
cessories be  achievedt? 


jobs  are  lacking.  There  still  re- 
daptation,  modification,  and  in- 

STaTUp 

Needs  are  being  slordy  met  as  they 
are  i-ecognized.  Comprehensive 
aaialysis  and  pooling  of  effort 
might  be  desirc.ble. 

Developments  sporadic,  largely 
through  individual  effort.  Nature 
of  lookout  job  merits  special  at- 
tention. 

Equipment  now  in  use  is  generally 
conventional . Reanalyses  of  needs 
might  bring  new  equipment  and 
lower  costs. 

Some  general  information  avail- 
able but  more  specific  and  ex- 
tensive date,  needed. 

Stimulus  now  is  recognition  of 
needs  by  many  individuals.  There 
mpy  be  a piece  for  a.  more  systema- 
tized concerted  attack. 

S::me  work  has  been  done  but  the 
field  has  not  been  entirely  cov- 
ered . 


-58- 


rRESUFPHESSION 


- FHYSICAL  FACILITIES  - EQUIPIiffi-NT 


Probl cn  25 . 


THE  BEST  SYSTEM  FOR  Ai  rORTIONIHG  FIRE  EQUIPfvIENT 
AMONG' DIFFERENT  I^ROTECTION  Ul^TS 


Determine  t ion  of  equipment  needs  one'  distribution  of  equipment  with- 
in D.  protection  unit  are  two  of  the  major  problems  encountered  in  pro- 
tection ploinning.  Only  by  thorough  analysis  of  the  whole  protection  prob- 
lem is  it  possible  to  determine  the  best  balance  in  quantity  and  dis- 


tribution of  these  facilities, 
QUESTION 

a,  Ho.w  should  fire  equipment  be 
o.pportioned  among  different 
protection  units? 


STi'.TUS 

Done  currently  by  methods  Vvhich 
have  gradually  evolved.  Possi- 
bility of  adding  new  factors  and 
developing  more  exact  method  of 
integration. 


Problem  26 . 


THE  BEST  METHODS  F'OR  FINANCING,  SERVICING, 

AND  MAINTAINING  FIRE  EQUIPMENT 

The  storage  and' maintenance  of  fire  control  equipment  stocks  is  a 
m^.j^r  problem  of  concern  to  mi^st  protection  agencies.  Investments  are 
normally  heo.vy  on  busy  fire  units  and  equipment  depreciation  rates  are 
high.  The  financial  aspects  of  this  combino,tion  frequently  present  a 
critical  problem. 


QUESTIONS 


STATUS 


a.  How  can  the  best  servicing  of 
fire  equipment  be  secured  and 
insured? 


b.  How  can  loss  and  damage  of 
fire  equipment  be  reduced? 

c.  T/hat  financing  arrangements  ce.n 
be  made  to  improve  present  pro- 
cedures of  maintenance  and  re- 
placement of  necessary  fire 
stocks? 


Present  method  s fairly  well  es- 
tablished on  basis  of  general 
experience.  Further  improvement 
is  needed. 

Do 


A real  problem  requiring  inten- 
sive study. 
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PpSUPi-RESSION  - :HYSICPL  PAGILITIES  - EOUIPMENT 


Iroblen  27. 


TBE  BEST  I'iETHODS  FOR  YfARSHOUSIRG  iPBD  J/iXKiiGING  OF  FIRE  EC^IiLISR-T 


On  different  fire  protection  units  in  Cnlif ornin  there  are  nearly 
as  many  methods  of  warehousing  and  handling  fj.re  equipment  o.s  there  are 
kinds  of  fire  equipment.  Some  advanced  methods  ore  more  efficient  thr.n 
others,  but  here  too,  there  is  much  room  for  improvement. 


QUESTIONS 

a,  l;Vhat  are  the  relative  advantages 
■^f  centralized  and  decentralized 
wa.rehousing  of  fire  suppression 
equipment? 

b,  H^'V/  can  best  arrangements  and 
systems  of  packaging  fire 
equipment  be  determined? 

c.  Should  arrangement  and  pack- 
aging of  fire  stocks  in  ware- 
houses be  standardized? 

d.  l/'Jhat  rations  should  be  included 
in  fire  warehouse  stocks? 


STATUS 

Both  methods  used.  Questions 
exist  as  to  advantages  for  given 
sets  of  conditions. 


Many  procedures  used.  Study 
might  pay  dividends  in  effi- 
ciency. 

Do 


Practice  varies.  Questions  arise 
as  to  what  is  best  for  a given 
set  of  conditions. 
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PEESUPPRESSION  - ORGANIZATION  - STRUCTURE  AND  FUNCTIONS 


Problem  28. 

THE  BEST  BASIS  FOR  FLAMING  THE  DISTRIBUTION  AND  STRENGTH 
OF  BIANNING  OF  FIREliAN  STATIONS,  INCLUDING  THE  LOCATION 
MD  ASSIGNI^IENT  OF  TANK  TRUCKS 

The  numbers  of  different  kinds  of  protection  positions  and  their 
distribution  vdthin  a protection  unit  should  be  sufficient  to  nest  the 
hour-control  requirements  for  all  parts  of  the  unit.  Determination  of 
the  size  and  structure  of  the  personnel  organization  necessary  to  meet 
these  requirements  most  efficiently  and  economically  under  varying  con- 
ditions of  weather  and  inflammability  is  without  question  the  most 
important  protection  planning  problem  and  the  one  in  most  urgent  need  of 
solution. 

The  history  of  past  fire  business  and  the  degree  of  success  or 
failure  with  which  existing  presuppression  organizations  attained  the 
fire  control  objectives  are  as  yet  the  only  sound  basis  available  for 
planning  work.  But  fire  control  objectives  have  not  been  static,  nor 
have  fire  load  and  protection  methods.  Changing  objectives,  climate, 
cover  type,  use,  methods,  equipraent  and  many  other  factors  all  render  the 
story  of  the  past  an  incomplete  index  of  vAiat  will  happen  in  the  future. 
The  value  of  fire  history  as  a planning  tool  used  to  indicate  trends, 
however,  should  not  be  minimized. 

Solution  of  the  more  important  problems  which  arise  in  planning  the 
proper  size  and  structure  of  a p re suppression  organization  must  there- 
fore depend  upon  a wider  field  of  information  than  the  history  of  the 
past.  Theoretical  analysis,  the  accumulation  of  experimental  values 
for  present  unkno^Am.  variables,  and  the  use  of  pertinent  experience  gained 
in  other  fields,  offer  the  only  apparent  means  for  obtaining  the  ad- 
ditional needed  information. 

QUESTIONS 


a. .  IrMat  is  the  minimum  level  of 

fire  business  w]:iich  warrants  a 
specified  hour  control  cover- 
age? 

b.  Ivhat  conditions  define  the 
level  of  protection  ( speed  and 
strength  of  attack)  to  be  used 
as  a planning  basis? 

c.  How  should  forest  management 
requirements  influence  struc- 
ture of  protection  organiza- 
tion? 


STATUS 

Present  practice  governed  by  pa.st 
experience  a.nd  judgm.ent.  Refine- 
ments may  be  possible  through 
study. 

Analysis  of  past  accomplishment 
records  has  provided  partial  an- 
swers, Records  are  not  sufficient- 
ly detailed  to  be  wholly  satisfac- 
tory except  for  broad  zones. 

Taken  into  account  in  a general 
way.  More  specific  data  probably 
obtainable . 
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QUESTIONS 


STATUS 


d.  ‘'/R'lO.t  criteria  should  trovern  the 
distribution  and  strength  of 
manning  of  fireman  stations? 

e.  \vhat  is  the  optimum  elo.psed 
time  between  origin  and  initial 
attack  for  use  as  a basis  for 
planning  a protection  orgeiniza- 
tion? 

f.  b/hat  is  the  maximum  size  of 
fire  at  initial  attack  for  use 
as  .a  basis  for  planning  a pro- 
tection orgcjiization? 

g.  RTiat  conditions  should  deter- 
mine the  balance  between  the 
number  of  one-  or  two -man  sta- 
tions and  the  number  of  crew 

, stations? 

h.  "^jhat  is  the  optimum  size  of  crew 
for  initial  attack? 

i.  V/hat  is  the  most  economical 
distribution  of  total  elapsed 
time  between  the  steps  of  detec- 
tion, report,  geto.way  and  travel? 

j.  RRic.t  are  the  relative  advantages 
of  centralized  ^^nd  decentralized 
control  over  protection  facilities? 

k.  Rjhat  is  the  ' manpower  equivalent 
of  a tank  truck,  and  v/hat  is  the 
best  balance  between  manpower  and 
tank  truck  strength  and  distri- 
bution? 


Has  been  governed  in  the  past  by 
needs  as  far  as  thev  could  be  de- 
termined  from  available  data.  More 
exact  methods  are  needed. 

Maximums  ha.ve  been  specified  through 
analysis  of  eij^erience.  Optimums 
have  never  been  adequately  defined. 


Existing  data  derived  from  past 
experience.  Could  be  determined 
6 xp  e r imen t a 1 1 y , 

Considered  in  all  previous  plan- 
ning on  basis  of  past  experience 
and  available  data,.  No  specific 
tests  or  experiments  made. 

Experience  only  used  in  past  plan- 
ning. Might  better  be  determined 
e xp  o r imen  tally. 

Never  thorouo:hly  investigated. 

Holds  possibilities.  Present 
regional  standards  in  need  of 
revision. 

Both  kinds  in  California,  Indi- 
vidual advantages  of  each  have  been 
recognized,  but  little  toward  their 
evaluation  has  been  done, 

A*t  present  there  is  no  method  for 
ascertaining  relative  merits,  A 
matter  of  personal  judgment. 
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Problem  . 29  ► 


THE  BEST  BAL/■a^iCE  BETWEEN  INTENSITY  OF  PROTECTION 
AND  THE  FLUCTUiiTiNG-NEED  FOR  PROTECTION.,  ‘ 

Protection  planning;  involved  a number  of  decisions  pc-rtaining  to 
T)rot0otion  personnel  requirem.ents . First,  the  total  number  and  distribu- 
tion of  stations  needed  for  detection  and  initial  attack;  second,  v/h ether 
the  stations  should  be  manned  by  sin.f^le  men  or  crows*  and  third,  what 
stations  'should  be  manned  and  mth  what  strength  under  varying  conditions 
of  fire'  da.nger. 


AverSi-go  opening  end  closing  dates  of  the  fire  season  recognized 
or  non-occurrence  of  fires  are  the  usual  basis  upon 
protection  positions  are  authorized.  The  departures  of 
from  the?,  average,  however,  lea.d  to  either  serious  over- 
.nning  during  spring  and  fall  periods  if  these  aver<age 
to  govern.  Because  authorized  protection  strength  is 
judged  adequate  for  most,  but  not  all,  bad  days  during  the  more  diffi- 
over-  or  under  manning  ma’"  also  result  from  uniform  a.pnlica- 
strength  throughout  the  actual  fire  season.  Efficient 
thf'.t  adequate  protection  be  provided  without  unnec- 
The  method  by  "viHich  the  balance  can  best  be  maintained 


v^hich  short-term 
individual  y(!a.r5 
manning  or  undermi 
dates  are  allowed 
that 

cult  years 
tion  of  aaithorized 
manag ement  re quir  e 
e s s r r y o ver menni ng 
constitutes  an  important  problem. 

QUESTIONS 

a.  How  can  wide  fluctuations  in  the 
strength  of  manning  be  secured  to 
maintain  the  balance  between  in- 
tensity of  protection  and  the 
fluctuating  need  for  protection? 

b.  Can  seasonal  outlooks  or  long- 
range  forecasts  be  used  to  ad- 
vantage in  planning  protection 
organization? 

c.  How  should  varying  fire  danger 
govern  the?  strength  and  struc- 
ture of  the  protection  organiza- 
tion? 

d.  How  should  vj\rying  fire  danger 
govern  the  prevention  and  pre- 
suppression activities? 

e.  How  ern  wea.ther  fore?ca.sts  be 
used  in  conjunction  Y\rith  fire 
danger  ra.ting  to  vary  the  organ- 
ization structure  and  functions? 


STATUS 

Some  fluctuation  now  but  methods  ■ 
of  securing  greater  variations 
needed. 


Not  done  at  present  but  may  have 
relatively  grrat  possibilities 
'''dth  sufficient  improvement  in 
forecasts , 

Experience  in  this  has  been  within 
the  past  few  years.  With  more  ex- 
perience better  correlation  can  be 
developed. 

Based  on  judgment  during  past  years 
More  exact  basis  would  be  an  im- 
provement . 

Experience  in  this  has  been  with- 
in the  past  few  yeo.rs.  More  ex- 
perience and  better  methods  are 
needed. 
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Problem  30. 


REDUCTION  IN  LiiRGE  TUmOWR  OF  SHORT-TSR!;i  PERSONNEL 

The  personnel  problems  in  fire  control  in  California  are  mainly 
Goncorncd  with  two  groups.  The  first  is  the  yearlong  adrainistrative 
group  in  which  tra.ining  is  the  primary  concern.  The  second  is  the  much 
larger  force  of  seasonal  employees  filling  the  numerous  presupnression 
positions  and  presenting  an  annual  problem  of  selection,  training,  and 
maintenance . 

The  Qualifications  and  training  of  the  tempora.ry  personnel  selected 
for  the  pre suppression  positions  play  a critical  part  in  determining  the 
success  or  failure  of  fire  protection  effort.  The  problem  of  personnel 
management  in  this  field  is  of  considerable  concern  and  occupies  an  im- 
portant position  in  the  prosuppression  program  because  of  high  turnover 
and.  short  time  available  in  which  to  condition  and  train  the  men  and 
perfect  a smoothly  running  organization. 

How  to  hold  good  men  in  the  seasonal  presuppression  jobs  is  one 
of  the  biggest  stumbling  blocks  at  the  present  time.  Solution  of  this 
problem  can  be  expected  to  do  rauch  tovrerd  helping  solve  the  other  pro- 
blc-^ms . 


QUESTIONS 

a.  bfliat  Qualifications  are  necessary 
for  different  short-term  fire 
control  positions? 


b.  bdir,t  kinds  of  personnel  are  best 
adapted  to  crevr  and  one-man  sta- 
tions? 

c.  How  should  short-term  personnel 
be  integrated  in  the  service  to 
reduce  present  excessive  turnover? 

d.  In  what  positions  can  college 
students  be  used  to  the  greatest 
a.  d.  vantage? 


status 

Present  qualifications  not  stand- 
ardized with  exception  of  those 
covered  by  guard  examinations, 
Individus.1  positions  need  additional 
study. 

Job  ano.lyses  are  needed. 


Much  thought  has  gone  into  this 
problem  but  little  has  been  ac- 
complished. Difficulties  appear 
to  be  largely  financial, 

O t/  • 

Present  system  of  assigning  stu- 
dents ba.sed  la.rg6>ly  on  experience. 
Additional  job  analysis  might  bo 
beneficial  to  both  individual  and 
organization. 
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Problem  31 . 


MAIWTiilNINTT  physical  FITNESS  ^ID  GENER.U.  EFFICIENCY 
py  PROTECTION  PERSONNEL 

Fire  suppression  is  strenuous  work  which  often  culls  for  the  ex- 
oenditure  of  much  energy  vdthin  a short  period  of  time.  The  activities 
of  protection  personnel  between  suppression  jobs  are  not  generally  such 
rs  to  maintain  the  best  physical  condition.  While  it  is  not  hoped  to 
oliiiiinate  physical  and  mental  exhaustion  from  firefighting,  their  on- 
set can  assuredly  be  postponed  by  knov/n  means,  and  certainly  more  fires 
prevented  from  getting  awa.y, 

QUESTIONS  STATUS 


a,  W’’ould  there  be  s.ny  advantage  in 
supervising  and  regulating  the 
diet  of  protection  personnel? 

b.  How  does  fatigue  influence  m0.n- 
power  output  in  fire  suppression? 


c.  How  can  fire  protection  per- 
sonnel be  kept  in  good  physical 
condition? 

d,  Wh-',t  are  the  best  methods  for 
insuring  lookout  efficiency? 


Study  needed  to  indicate  specific 
advantages . 

Very  small  amount  of  factual  in- 
formation available.  Good  data 
highly  important  in  strategy, 
ordering  men  on  la^rge  fires,  and 
in  planning  relief  on  the  fire-  ' 
line , 

The  nroblem  is  frequently  a.  serious 
one  applying  to  both  regular  and 
short  term  personnel. 

Some  maLnagenent  devices  now  used. 
Field  needs  further  exploration. 


65- 


FRESUPPRESSION  - ORGANIZATION  - PERSONNEL 


Problem  32 , 


TPJ-.INING  OF  SHORT-TERRl  PROTECTION  PERSONNEL:  INCLUDING  APPRiilSAL 
'of  needs  for  TR/.INING,  I4ETHODS  OF  TRAINING,  AND  SVALUi.TION 
OF  THE  EFFECTIVENESS  OF  TR/'INING 


The  oocurrence  of  fires  tho.t  are  not  held  to  small  acreage  by 
initial  attack  forces  may  still  in  some  ce.ses  be  attributed  to  inadequate 
training  of  short-term  protection  personnel.  Improper  attack  is  the  gen- 
erally ascribed  cause  of  fires  getting  away,  A less  readily  ascertainable 
cause  undoubtedly  occurs  more  or  less  frequently  through  failure  of  look- 
out 'detection  personnel  to  discover  all  fires  in  the  minimum  possible  time. 
Many  advfuices  in  tra.ining  procedure  have  ta-.k6m  place  in  recent  years,  but 
the  ivhole  field  is  still  in  need  of  intensive  development. 

A Question- do sely  related  to  that  of  training  the  regular  short- 
term personnel  is  that  of  training  equipment  operators,  crew  leaders, 
laborers,  and  other  emergency  forces. 


QUESTIONS 

a.  How  can  the  current  neod  for  train- 
ing bo  measured? 

b.  Vfho  should  be  given  fire  pro- 
tection training? 


c.  I^dien  should  short-term  ncrsonnel 
be  given  protection  training? 


d.  For  'vvhat  specific  large  fire 
sunpression  jobs  should  guard 
personnel  be  trained? 

e.  'v''Jhr..t  training  methods  are 
applicable  to  the  cccuDa.rts  of 
different  protection  positions? 

f.  IfVhat  are  the  weo.knesses  in  the 
present  training  methods? 

g.  'v'.h'-t  new  or  improved  training 
raeth''ds  co.n  better  meet  fire 
protection  needs? 

h.  How  can  the  effectiveness  of 
training  be  evaluated? 


STATUS 

Inspection  does  it  by  judgment. 

More' systematic  method  is  needed. 

Va.rious  men,  other  than  regular 
and  short-term  fire  personnel,  are 
now  trained.  Question  is  are  the 
right  men  being  trained  for  the 
right  .jobs. 

Now  given  at  guard  schools  and 
through  periodic  inspection.  Ques- 
tion if  formal  training  is  needed 
a.t  other  times. 

Requires  study  of  jobs  j:md  men’s 
capabilities  to  fit  the  two  toge- 
ther insofar  as  possible. 

Methods  now  more  or  less  standard- 
ized. Efficiency  might  be  increo-sed 
by  tailoring  methods  to  the  job. 

In  spite  of  any  advances  this  should 
bo  a ocrennia.1  question. 

Do 


Iroproved  methods  a.re  needed  to 
evaluate  properly  the  advantages 
of  different  methods. 
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QUESTIONS 


STATUS 


i,  YOio  should,  be  responsible  for 
training? 


j.  are  the  relative  advantages 
of  using  training  teeuns  -and  the 
systeia  of  employing  all  regular 
personnel  as  trainers? 

k.  Vihat  nrnportion  of  the  orotec- 
tion  job,  in  terns  of  finojices, 
time,  and  energy  should  be 

dev- ted  to  training? 

l.  IIov/  can  individually  accumulated 
experience  in 'fire  suppression 
best  be  made  available  for  train- 
ing pui'poses? 

m.  Row  can  improvement  equipment 
operators  be  riven  effective 
training  to  meet  specialized 
suppression  needs? 

n.  How  can  hired  fire  suppression 

labor  be  trained  effectivelv 

%/ 

on  the  job? 


Done  by  practically  all  regular 
personnel.  It  could  probably  be 
done  more  efficiently  by  adioitting 
that  some  men  are  poor  teachers. 

Do 


It  ca.n  probably  be  assumed  that 
in  general  there  is  given  only 
minimum  essential  training, 
particularly  to  short-ter.m  men. 

Now  done  through  boards  of  review 
and  hand  boolcs.  Special  study 
needed . 

Apparently  a need  for  systematic 
plan.  Improvement  work  does  not 
provide  all  the  needed  training. 

Methods  available.  Heed  is  for 
an  orderly  procedure  to  insure 
application  of  present  methods  as 
well  as  for  development  of  new 
one  s . 
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ProbleiTi  33. 


■ TRAINING  OF  REGULAR  lERSONNEL;  IHCLUPING  EVALUA  TION 
OF  TiiE  NEEDS  FOR  TRAINING,  I'/iETHODS  OF  TRillNING, 

AND  SELECTION  OF  MEN  FOR  HIGHER  TRAINING 

The  Droblem  of  training  regular  yearlong  personnel  in  the  rudiments 
of  fire  fighting  is  in  many  respects  similar  to  that  of  training  the 
short-term  f^^rce.  But  the  wider  responsibilities  of  the  regular  men  re- 
quire that  their  training  be  carried  deeper  into  basic  principles  and 
farther  into  the  field  of  protection  management.  The  problem  of  training 
fire  generals  is  particularly  acute.  All  of  the  present  best  fire  bosses 
are  seasoned  men  who  have  secured  their  training  through  long  years  of 
experience  at  uncalculablo  costs  of  suppressian  omd  damage.  The  great 
differences  between  sea.sonod  snd  inexperienced  performance  make  consider- 
ation of  this  problem  of  first  importance. 


QUESTIONS 

a.  How  can  regular  personnel  be 
selected  for  higher  training? 

b,  v/hat  basic  education,  as  in  math- 
ematics and  science,  is  desirable 
and  essential  for  men  in  key  fire 
control  positions? 

c , To  what  extent  should  training  in 
management  be  included  in  pro- 
tection trrining? 

d.  Should  individuals  be  trained  to 
become  specialists  in  specific  fire 
suppression  staff  jobs? 


e.  To  vdirt  extent  is  it  desirable 
to  train  overhead  in  the  opera- 
tion of  equipment? 

f.  Hew  can  the  results  of  training 
effort  be  evaluated? 

g.  TOiat  co.n  schools  do  to  contri- 
bute to  the  solution  of  the 
protection  training  problems? 


STATUS 

Now  done  on  judgment.  Probable 
that  specific  tests  could  be  devised. 

Unanswered  at  the  present  time. 


Requires  study  of  hov^  well  present 
training  meets  management  needs, 
Ivfcnagement  of  large  fires  indicates 
need  for  further  development, 

A study  of  advantages  and  dis- 
advantages v^-Quld  be  desirable. 

These  hinge  upon  structure  of  or- 
ganization accepted  for  suppres- 
sion work,  and  upon  aptitudes  of 
available  personnel. 

Study  needed  on  what  such  train- 
ing v/ould  accomplish. 

No  systematic  procedure  used. 

Protection  training  perhaps  not  now 
given  the  weight  it  deserves  or 
may  be  pointed  in  wi'ong  direction. 
Study  needed  to  effect  desired 
c hang e 3 within  pattern  f mb.  e r n 
college  education. 
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QUESTIONS 

h.  Kow  cfji  burned  areas  be  ennloyed 
in  sun^Tession  training? 

i.  How  can  going  fires  be  used  to 
best  advantage  in  training  laen 
for  overhead  positions? 

3,  To  vtiat  extent  should  fire  sup- 
pression -overhead  teams  be  trained? 

k,  l/ldien  should  regular  nersonnel  be 
given  protection  training? 


STATUS 

In  some  regions  used  as  class- 
room. ''v^^ly  not  here? 

At  the  present  time  men  are  usuall 
assigned  to  specific  jobs. 

Question  still  opfn  as  to  ^^rac- 
ticability  and  results. 

At  present  gi'ven  at  guard  schools, 
at  going  fires,  at  boards  of  re- 
view, ranger  meetings,  amd  details 
to  fire  schools,  most  of  which  are 
governed  in  time  by  factors  other 
than  most  desirable  training  times 


rRESUriRESSION  - ORGiJfIZATION  - COOlEiUTION 


Problem  34. 


SECURING  THE  CQOFERATIOH  TOICH  V/ILL  RESULT  IN  MOST  EFFICIENT  IRQTECTIQN 

Fire  suppression  is  an  emerrency  activity  frequently  requiring  man- 
ncwer  and  equipment  over  end  above  the  facilities  available  within  the  organ' 
ization.  Speed  in  the  procurement  of  these  facilities  is  essential,  just 
as  in  other  phases  of  the  suppression  job.  The  protection  plo.n  for  any 
unit  should  therefore  anticipate  the  possible  needs  for  additi*.)nal  men  end 
equipment  and  diould  set  up  the  procedure  for  obtaining  them  which  will' 
result  in  the  least  possible  delay  in  time  of  need. 

The  manpower  and  other  facilities  of  outside  individuals  and  agencies 
and  of  other  protection  units  are  possible  sources  of  aid.  Essential  parts 
of  the  presupT^ression  job  are;  first,  to  locate  the  sources  of  supply; 
second,  to  secure  in  advance  the  cooper atiDn  of  these  individuals  and 
agencies  in  making  their  services  available  with  minimum  delay  when  needed, 
and  third,  to  organize  the  cooperative  facilities  so  as  to  maize  them  more 
effective . 


Cooperation  of  tho  public  in  discovery  a.nd  early  report  of  fires  is 
a valuable  service  that  is  probably  often  much  underrated  in  protection 
work.  There  are  undoubtedly  many  vrays  in  which  piiblic  cooperation  could  be 
further  developed,  and  encouraged. 


QUESTIONS 

a.  VvTiat  forms  of  cooperation  can  be 
made  available  for  different 
protection  purposes,  such  as  pre- 
vention, detection,  and  suppres- 
sion? 

b.  From  what  sources  can  coopera- 
tion be  enlisted  for  different 
protection  activities? 

c.  How  can  cooperation  be  secured 
from  different  agencies? 

d.  IVhat  obligations  are  entailed 
through  securing  cooperation? 

e.  When  should  cooperative  agreements 
be  made  wi.th  other  agencies? 

f.  How  can  protection  facilities  of 
adjacent  protection  units  be  util- 
ized in  emergency  vrith  least  de- 
lay? 

g.  l^lip.t  means  may  be  provided  to 
induce  public  aid  in  reporting 
fires? 
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STATUS 

Considered  annually  in  fire  plan  re- 
xmsions.  Tossibilities  of  new  and 
better  approaches  and  methods  need 
study.  Present  practices  are  well 
ahead  of  other  protection  activities. 

Do 


Do 


Do 


Do 


Cared  for  by  present  plans  to  large 
extent.  Mew  and.  better  mctlicds 
might  be  developed. 

N 

In  some  places  thr  ^ugh  phones  in  coop- 
erators' buildings,  in  s me  tnrvjugh  call 
boxes  placed  along  roads.  Possible  that 
utiliz:'-ti.;n  of  these  and  other  means  have 
not  been  developed  to  point  of  greatest 
effectiveness . 


H.ESUFPRESSION  - ORGANIZATION  - SUiRRESSION  -^LANl^ilNG 


Problem  55, 

DEVELOPMENT  OF  FIRE  SUPPRESSION  PL.-JniS  aS  A .mESUri''RESSION 
activity  YMilCH  V^ILL  i^YKE  SUBSEQUENT  FIRE 
SUFI RESS ion' ACTION  MOST  EFFICIENT 

Fire  sup’^ression  action  would  nresumably  be  much  more  effective  if 
nuch  of  the  planning  usually  done  eifter  the  start  of  a fire  could  be  done 
in  advance.  The  conditions  which  dictate  the  specific  action  to  be  taken 
on  each  fire  are  niiinerous,  and  many  of  them  cannot  be  foreseen  until  the 
suppression  job  is  at  hand.  Nevertheless  there  are  unlimited  possibilities 
for  planning  those  phases  of  the  job  that  co.n  be  foreseen. 

The  probleim:  involved  in  suppression  planning  are  resolved  from  txvo 
primary  considerations:  (l)  the  proba.ble  behavior  of  a given  fire  under 


assumed  weather  copa" itions ; and  (2)  thv 
and  facilities  which  would  be  required 
ditions  assumed. 

QUESTIONS 

a..  Of  Tvhat  should  a suppression  plan 
consist? 


b.  How  can  knowledge  of  fire  danger 
be  used  to  best  advantage  in 
suppression  planning? 

c.  How'’  can  pre-fire  scouting  be  done 
and  the  results  made  readilj'-  avail- 
able for  use? 

d.  How  can  accumulo.ted  experience 
in  fire  sup'i^ression  best  be  used 
in  supT'ression  planning? 

e.  To  what  extent  should  fire  sup- 
pression organization  plans  be 
developed  in  advemce? 

f.  I'^/hat  measures  of  performance  of 
manpovrer  and  equipment  best  meet 
the  needs  of  suppression  pla.nning? 

g.  To  what  extent  should  there  be 
fire- camp  surveys  and  development? 

h.  Hov\r  ot.n  plans  for  specific  equip- 
ment needs  and  equipment  placement 
be  made  in  advance? 


i supT.^ression  strategy,  organization, 
to  cepe  with  the  fire  under  the  con- 

STATUS 

ITans  have  been  made  for  a number 
of  years  but  need  further  duvelop- 
ment  v/ith  much  greater  detail. 

More  exact  methods  of  measurement 
and  interpretation  are  needed. 

Practically  none  done  systematic- 
ally. Appears  to  offer  distinct 
possibilities , 

Possibility  of  improving  methods 
of  making  the  accumulated  experience 
more  available. 

Tried  in  some  places  with  varying 
success.  May  offer  more  possibil- 
ities than  is  generally  supposed. 

Now  usually  expressed  as  chains 
of  held  line.  Not  entirely  sat- 
isfactory. " ■ 

Some  informal; .Aurvej’-s  have  been 
made , 

All  important  phase  of  pre-firo 
scouting;  more  systematic  procedure 
might  be  devise d . 


rRESUlvRSSSION  - ORGANIZATION  - SUiARESSION  l-Lail^NING 


P.UESTIONS 


status 


i.  Hov/  shoTild  rlispatching  for 
indiYidual  fires  be  planned 
in  advance? 

j.  Hov"  can  proper  snacing  of 
y/ater  facilities  be  deterninec’? 


Now  largely  done  at  the  tine  of 
fire.  Mere  advance  planning  de^ 
sirable. 

A|ial5'’sis  of  suppression  needs 
indicated. 
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FRESUPIRESSION  - ORGAIUZATIOK  - COORDIMTION  MiD  INSrECTIOK 


Problein  26 . 

THE  EXTENT  TO  VHilCIT  THE  PROTECTION  Y^RK  OF  DIFFERENT  AGEI'jCIES  SHOULD 
BE  coordinated  TO  SECURE  LLiXIIIUM  PROTECTION  aT  LOY/EST  TOTaL  COST 

Fart  of  the  coordination  required  in  fire  protection  is  considered 
under  cooperati  ..'n.  There  are  still  broader  fields  to  be  covered  however, 
such  as  coo rdino.tion  of  prevention  prograns,  lav/  enforcement,  and  standard- 
ization of  methods  and  equipment,  in  which  coordinated  effort  might  result 
in  definite  benefits. 

QUESTION  STATUS 

a.  To  what  extent  should  the  Much  progress  has  been  made  in 

protection  functions  of  dif-  this  field.  Still  room  for  in- 
fer ent  agencies  be  coordinated.  provement. 

Problem  37. 


EQUITnELE  DISTRIBUTION  OF  FIRE  CONTROL  ALLOTRIENTS 
BETViT.EN  PROTECTION  UlTITS 


Different  protection  units,  whether  they  be  forests,  counties,  or 
ranger  districts,  recu  ire  different  amounts  of  protection  because  of  dif- 
ferences in  climate,  cover,  topography,  valvies,  and  use,  and  because  of 
different  systems  of  land  management  under  vtiich  the  protection  must  be 
provided . 


QUESTION 


STATUS 


a.  On  what  basis  should  allotments 
between  protection  units  be  dis- 
tributed? 


Done  on  the  basis  of  judgment 
apnlied  to  many  factors.  Possible 
to  devise  mors  mechanical  svstem 

V 

to  secure  consistent  results. 

Fire  danger  records  will  help. 


-73- 


PRilSUPI  RES  SION  - OHGAillZATION  - COORDIN..TION  iiND  INSPECTION 


rroblen  38, 


SECURING  AN  EFFICIENT  BALANCE  EETYiEEN  THE 
OF  PREVENTION,  PRESUPPRESSION, 


PROTECTION  ACTIVITIES 
and  SUPPRESSION 


Problem  59 , 

SECURING  A Balanced  presuppress ion  organization 

In  sound  Ian-  .mana,?i;ement,  nrotectiun  allotm«^nts  should  be  made  in 
'rroncrtion  to  rrotection  needs.  Coordination  of  fire  control  exnenditures 
between  units  and  between  activities  v/ithin  units  is  essential  to  this 
end.  On  no  other  basis  can  fire  control  objectives  be  attained  within  a 
re8.sona.ble  and  justifia.ble  cost. 


QUESTIONS 

a.  On  vdiat  basis  should  protection 
effort  ajid  expenditures  bo  dis- 
tributed between  the  protection 
a.ctivities  of  (a)  prevention,  (b) 
’oresuroression,  a-nd.  (c)  suppres- 
sion? 

b,  VOio.t  a.re  the  criteria  a.nd  pro- 
cesses by  which  a balanced  pro- 
tection o rg; an i z at  ion  may  be  es- 
tabli shed? 

G.  Kovf  can  tho  results  of  different 
nr esuppressicn  activities  be 
evaluated? • 

d.  How  can  nresupr ressicn  units  be 
managed  to  handle  other  activi- 
ties? 

e.  V/hat  nriorities  or  relative 
weights  should  govern  annor- 
tionnent  of  funds  for  nersonnol, 
imnr 0 vement  s , e q uipment , and 
other  fire  control  facilities 

in  a prosupnression  pro?:ran? 

F:)r  oxaraple,  sunnression  crew 
strength  v::rsus  tank:  trucLs. 


STATUS 

Nov/  bclance^^,  by  judgment.  De- 
tailed economic  study  needed. 


Would  require  snecia.l  study  to 
itemize  and  v/ei.^h  all  factors. 


No  accurate  metho-.is  now  available. 


D'-ne  to  varying  extent  new.  Sub- 
ject needs  to  be  exnlcred  further. 

No  method  now  in  use  other  than 
judgment  and  organization  policy. 
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IRESUFr  HESS  ION  - ORG/J^IZATION  - COOriDINATION  aND  INSPECTION 

J:  roblem  40 . 

THE  PEST  PERSONNEL  ’^ANAGEPffiNT  I^THODS  TO- GET 
' ■ better  PEl[FORid;lNeE  IN  FIRS  CONTROL 

The3  -problerns  of  coordination  in  forest  protection  involve  principle 
of  business' mana gain ent  as  well  as  technical  aspects  of  the  protection  job. 
They  concern  mainly  the  extent  to  yrhich  activities  should  be  made  to  c:m- 
form  to  given  patterns,  methods  of  evaluating  the  benefits  to  be  expected 
from  different  combinations  of  methods  and  procedures,  and  ways  in  'V'diich 
compliance  mth  a-oproved  practices  can  be.  secured. 


(ysSTIONS 

a.  To  what  extent  can  job  - an.alyses 
and  ■’.vork  plans  aid  in  orotection 
management  ? 

b.  To  •'what  ex'tent  should  improve- 
ment and  other  nersonnel  be 
trained  and  used  in  fire  pro- 
tection? Vfnat  are  the  obliga- 
tions of  those  units  to  pro-  ■ 
tection? 

c.  To  what  extent  should  trainin.g 
methods  and  devices  be  standardized 

d.  Hovr  can  better  coordination  be 
secured  through  boards  of  re- 
view? 

e.  ''iVho.t  inspection  methods  pay  the 
biggest  dividends  in  better  per- 
formance? 

f.  Vfnat  management  devices  in  addi- 
tion to  training  can  best  insure 
compliance  with  nurformance 
stand.ards  and  insure  the  appli- 
catijn  of  .available  knowledge 
in  all  fire  control  a.ctivities? 


STATUS 

In  use  now.  Methods  need  revision 


In  some  places  considerable 
training  and  use  no'w.  Careful 
consideration  of  obligations 
might  extend  both. 


Fairly  well  standardized  now,  . 

? More  vo.riety  might  be  beneficial. 

More  study  needed. 


A nuiaber  of  inspection  methods  noviT 
in  use.  Would  require  special 
study  for  iinprovement , 

There  are  a niinber  of  means  now 
in  use,  but  these  still  do  not 
prevent  breakdov/ns  of  the  fire- 
f i ght i ng  ma c hine . 


PaRESUI-FRESSION  - i^’IRE  DMGER  - VALUES 
Problem  41 , 


THE  MMNER  IN  WHICH  VALUES,  THEIR  OWNERSHIP,  MD  THEIR  , . 

SUSCEPTIBILITY*'  TO  DAiVLTGE  AFEBTcT  THE*  INTENSITY  OF  NECESSARY 
FIRE  PROTECTION  iiNP  THE  COIUIESPONDING  PRESUPPRESSION  ACTIVITY 

‘ Since  fire  '.ianger  is  not  only  danr^er  of  fire  occurrence,  but, 
more  than  that,  it  is  danr.er  of  fire  damage,  value  must  be  one  of  the 
main  quantities  dictating  the  need  for  protection.  It  is  not  known,  how- 
ever, just  what  weight  value  should  carry  in  comparison  with  the  other 
factors  influencing  protection  need.  One  of  the  reasons  for  this  is  the 
la.ck  of  any  acceptable  system  for  appramsing  all  the  values  of  a given 
area.  Some  of  the  more  obvious  values,  for  example  that  of  merchantable 
timber,  can  be  appraised  but  there  are  others,  such  as  watershed  and 
recreational  values,,  for  which  no  satisfactory  method  exists.  Not  only 
are  the  total  actual  values  being  protected  in  doubt  but  there  is  equal 
uncertainty  as  to  the  relative  dcstructibility  of  these  unknown  assets. 

In  addition  to  problems  on  the  estimation  of  values  and  their  destruc- 
tibility,  there  are  other  puzzling  qiiestions.  which  need  answering,  esr 
pecially  those  pertaining  to  the  public  values  on  privately  ovmed  land.. 


. QUESTIONS 

a.  To  what  extent  should  values  in- 
fluence total  fire  o.anger  and, 

. correspondingly , pre suppression 
planning  and  activities?  ■ 

b.  TRiat  values  should  be  taken  into 
consideration  in  establishing 
the  need  for  protection  and  how 
should  they  be  integrated? 

c.  How  should  values  at  stake  be 
measured? 

d.  To  what  extent  should  probable 
effects  influence  total  fire 
dan.ger,  and  correspondingly, 
ore suppression  planning  and 
activities? 


e.  Should  ('wnership  of  values  at 
stvOke  influence  presupn''ression 
■planning  or  o.ctivity? 


STATUS 

Taken  into  account  in  presuppres- 
sion planning,  Wdiether  to  proper 
extent  is  not  exactly  known. 

Major  significant  values  usually 
taken  into  account  in  pre suppres- 
sion planning.  Question  of 
completeness  and  method  of  combin- 
ation. 

Exact  methc.>ds  of  measurement  not 
known , 

Probable  effects  of  fire  are  not 
formally  weighted  although  given 
consideration  locally  in  develop- 
ment of  presuppression  plans. 

Of  outstanding  significance  in 
planning  protection  in  connection 
with  f lo o d c 0 nt r c 1 . 

Influences  plarining  some  extent; 
whether  in  proper  mrjiner  or  to 
proper  extent  is  not  knciAm, 
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PRESITlp::iESSION  - FI-vE  D^iNGER  - IGNITION 
♦ robleiii  42  .^ 

THE  i/[i\NNER  IN  W.ICPI  PROBABLE  FIRE  OCCURI.ENCE  TJ-'-pECTS 
THE  INTENSITY  OF  NECESS..HiY  PIIHi  PROTECTION  iH>lD 
THE  CORRESPONDING  PRBSUFPRESSION  ACTIVITY 

Satisfactory  estiination  of  the  risk  of  fires  starting  is  essential 
to  sound  ore  suppression  planning , The  avera.ge  lex^el  of  fire  business, 
as. taken  from  fire  records,  establishes  the  normal  distribution  and 
strength  of  me  suppression  fEicilities,  Seasonal  and  short  time  varia- 
tions in  the  planned  distribution  and  strength  of  these  facilities  re- 
quired to  maintain  a balance  between  protection  strength  and  current  need 
for  protection,  on  the  other  hand,  nequire  estimates  which  cannot  be 
based  on  past  records  alone.  For  these  estimates  a knowledge  is  required 
of  the  ceuses  of  vario-tions  in  potency  of  firebrands  as  well  as  in  ' 
ignitibility  of  different  fuels,  and  a knowledge  of  how  the  effects  of 
these  causes  can  be  measured  and  integrated.  Risk  maps,  for  example,  now 
used  extensively  in  ore  suppression  pla.nning  Cv)uld  be  subjected  to  much 
needed  improvement  if  a sound  basic  classification  of  fuels  with  res- 
pect to  ignition  probabilities  were  available. 


vQUESTIQNS 

a.  Tv)  what,  extent  should  fire 
expectancy  influence  nrosup- 
■oression  planning  activities? 

b.  How  can  fire  ex^^ectancv  be  sat- 
isfactorily  estimated? 

c.  Vdiat  variables  influence  proba- 
- bility  of  ignition? 


d,  H-W  does  ignitibility  of  various 
fuels  vary  vlth  time? 

s,  V/hat  criteria  should  be  used  in 
determining  fuel  types  for  ig- 
nitiv)n  purposes? 

f.  Would  special  fuel  tjuje  surveys 
be  justified? 

g.  ^jf'diat  is  the  rel.ation  between 
forest  use  a)id  Pi’cbability  of  fire 
starting  in  various  fuel  types? 

h.  How  doe.s  topography  influence 
fire  iegnition? 


STATUS 

Best  a.vailable  estimates  used  in 
planning,  but  there  ma.y  be  a better 
method  of  weighting  risk. 

Largely  done  on  the  basis  of  oc- 
currezice  and  use.  Much  better 
formulae  needed. 

Some  work  has  been  done  on  the  . 
limits  of  certain  variables  ^^thin 
which  ignition  is  possible,  Fro- 
babilities  need  investigation, 

?a.rtially  solved  in  some  regions j 
in  California  intensive  study 
needed. 

Usually  done  on  the  basis  of  gen- 
eral cover.  With  more  knowledge, 
of  ignition  factors  a moro  exact 
system  ad  11  be  possible. 

Not  done  in  California.  Considered 
important  in  some  other  regions. 

Little  information  available  but 
badly  needed. 

Some  general  knovdedge  but  more  de- 
tail needed  for  greater  usefulness. 
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rkESUFIRESSION  - FliiE-  DiiNGER  - SPREAD 


THE  r^NNER  IN  Y^ICH  PROBABLE  RATE  OF  SPRILID 
AFFECTS  THE  INTENSITY  OF  NECESSARY  FIRE  XRtOTECTION 
AND  THE  CORRElSPONDINO  xRESUPiRESSION  ACTIVITY 


The  rates  at  which  fires  spread  should  play  an  iinportant  role  in 
nearly  all  protection  planning,  work.  Rate  of  spread  under  "average  worst" 
con'‘^itions  is  one  of  the  three  main  factors  (along  with  values  at  stake, 
and  resistance  to  control)  governing  the  basic  speed  and  strength  cf 
initial  attack  prescribed  for  different  cover  and  fuel  tj^es  a.nd  upon 
which  Drotection  a.uthorizations  are  based.  It  is  further  recognized  as 
the  principal  variable  fire  danger  factor  determining  short  time  fluctua- 
tions in  organization  strength  required  to  meet  the  fire  control  objec- 
tive . 

Both  planning  work  and  rating  of  current  danger  necessitate  es- 
timates cf  the  ra.tes  at  which  anticipated,  fires  vdll  spread.  This  cfin 
be  done  only  by  under  standing  the  manner  cf  dtepend.ence  of  rate  of  spread 
on  its  more  fundamental  governing  factors,  and  then  by  measuring  and 
integrating  these  factors  in  the  field.  Fuel  t\'pcs,  topography,  etc., 
should  be  classified  for  fire  (longer  purposes  in  accordance  with  the 
quantitative  manner  in  ^’diich  each  of  these  specific  variables  influences 
rate  of  spread.  The  behavior  of  p.ast  fire  has  not  provided  the  complete 
answer  to  this  important  nroblem  because  the  essential  information  has 
not  been  recorded. 

QUESTIONS  STATUS 


a,  VXhat  variables  influence  rate 
of  spread  of  fire? 


b.  Hew  rPoes  time  from  •''rig in  of 
fire  affect  the  rate  of  spread? 

c,  VOiat  criteria  should  be  used  in 
determininr;  fuel  type  for  spread 
purposes. 


d.  How  does  ra.te  of  sprea.d  vary  p/ith 
the  volume  and  condition  of  the 
green  vegetation? 


More  significant  varia-bles 
generally  recognized,  but  infor- 
mation on  ways  of  measuring  some 
of  them  and  on  the  combined  ef- 
fects of  different  v.a.riables  on 
rate  of  spread  is  very  meager. 

Little  informs t ion  available. 


For  reliable  typing  more  study  is 
needed.  In  absence  of  basic 
information  on  fuel  criteria, 
fuel  type  mapping  has  not  been 
considered  justifiable. 

No  rr.asona.bly  exact  data  avail- 
able , 
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PRESUPPRSSSION  - FIRE  DANCxER  - RESISTANCE  TO  CONTROL 


Problem  44. 


' OF  NECESSilRY  FIRE  PROTECTION  AND  THI] 
COF^ESPONDING  PRESUPPRESSION  ACTIVITY 


The  problem  of  determining  member  of  men  and  quantity  of  equipment 


required  to  execute  a given  suppression  job  is  primarily  one  of  length 
of  control  line  and  difficulty  of  constructing  and  holding  that  line. 

The  problem  of  primary  concern  in  this  connection  is  in  classifying  areas 
so  that  the  suppression  production  to  be  expected  from  unit  effort  can 
be  computed  from  the  classification. 


QUESTIONS 


STATUS 


a.  Idiat  measure  or  measures  of 
resistance  to  control  are  best 
suited  to  use  for  fire  protec- 
tion^ planning  purposes? 


Area  or  length  of  line  per  man 
per  unit  time  is  now  used.  There 
may  be  more  satisfactory  measures. 


b.  "'ATiat  variables  influence  re- 
sistance to  control? 


More  obvious  factors  known; 
greater  refinement  would  take 
more  study.  No  quantitative  mea- 
sure of  the  influence  of  the  var- 
iables is  available. 


c,  VJhat  criteria  should  be  used 
in  determining  fuel  tx-pes  for 
resistance  to  control  purposes? 


Do 
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PKESUPPRESSIOK  - FIRE  DANGER  - FIRE  DANGER  RaTING 


Problem  j|5 . 

THE  NEEDS  FIRE  DAl'JGER  RATING  IIUST  FILL  AND  THE  BEST  l^fETHODS 
OF  ESTIivlATING  FIRE  DANGER  FOR  THESE  PURPOSES 

The  season-long  maintenance  of  a protection  organization  at  suf- 
ficient strength  to  handle  the  worst  probable  danger  would  not  be  economi- 
cal, For  this  reason  it  is  preferable  to  strengthen  the  basic  organiza- 
tion during  these  high  danger  periods  in  which  most  of  the  large  and 
damaging  fires  occur. 

During  high  danger  it  may  be  advisable  to  invoke  special  prevention 
precautions,  to  strengthen  the  nresuppression  organization  by  one  means 
or  another,  or  to  increase  both  initial  attack  and  follow-up  forces  in 
fire  suporession.  Similarly,  it  is  just  as  important  to  reduce  stand-by 
forces  below  the  basic  level  when  favorable  conditions  warrant  this  reverse 
action. 


During  recent  years  there  has  been  a rapid  development  in  methods 
for  estimating  the  daily  status  of  the  variable  poi’tion  of  fire  danger, 
and  for  forecasting  changes.  Besides  furnishing  a valuable  tool  by  which 
to  gage  current  need  for  given  intensity  of  protection,  there  are  a num- 
ber of  additional  possible  uses  of  danger  rating  measures  and  records. 
Outstanding  among  these  arc  for  comparing  the  protection  loads  between 
different  units  and  seasons,  for  8.ppraising  protection  efficiency,  and 
for  guiding  the  allotment  of  protection  funds. 

The  fire  danger  rating  systems  used  in  various  Regions  at  the 
present  time  have  been  developed  empirically  to  meet  regional  needs. 

This  has  resulted  in  wide  difference s^in  the  scales  of  danger  employed 
as  well  as  in  material  differences  in  the  manner  in  which  the  various 
factors  are  integrated.  Most  of  the  y stems  have  been  developed  in  this 
way  because  of  lack  of  the  data  requi^-.d  to  place  them  on  a sound  factual 
basis.  The  need  for  further  information,  particularly  in  fire  behavior 
and  difficulty  of  control,  is  everywhere  recognized. 


QUESTIONS 

a.  'Miat  are  the  specific  purposes 
of  fire  danger  rating? 

b.  How  can  fire  danger  be  rated 
for  different  purposes? 

c.  Vvhat  elements  control  the 
different  measurements  of  fire 
danger? 

d.  liovT’  should  the  fire  danger  renting 
eleraents  be  mea.sured? 

e.  How  should  the  fire  danger  rat- 
ing elements  be  sampled? 


STATUS 

Generally  recognized.  Perhaps 
better  definition  needed. 

Now  largely  on  empirical  bF^sis, 
More  factua.1  infomation  needed 
for  sounder  basis. 

Do 

Do 

Do 


PRESUPPRESSION  - FIRE  DANGER  - FIRE  DMGER  RATING 


QUESTIONS  STATUS 


f.  How  should  the  fire  danger  rating 
elements  he  integrated  for  fire 
danger  measurements? 

Improved  currently  as  better  in- 
formation becomes  available. 

g.  What  care  the  relative  advantages 
of  indexes  and  o.bsolute  values? 

Needs  detailed  study. 

h,  Wfhat  is  the  relative  advantage 
of  ’’normal”  versus  other  pos- 
sible indexes? 

Do 

i.  How  can  lightning  fire  forecasts 
be  integrated  into  fire  danger 
rating? 

Do 

j,  I'Vhat  modifications  of  fire 
danger  rating  are  necessary 
for  pre-  and  post-season 
conditions? 

Present  basis  unsatisfactory. 
Needs  special  study. 

k.  To  what  extent  can  fire  danger 
rating  be  standardized  to  serve 
both  national  and  local  needs? 

Current  project  led  by  1/T,  0,  fire 
control.  Warrants  considerable 
attention . 

1,  What  measure  of  fire  d.a.nger  will 
satisfy  both  national  and  local 
needs? 

Do 

m.  What  fire  do.nger  rating  records 
are  necessary  and  how  should  they 
be  kept? 

Complete  records  kept  at  indivi- 
dual stations.  May  bo  better 
methods . 
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RECORDS 


PRSSUPPRESSION  - 


Problem  46. 


THE  NEEDS  FIRE  RECORDS  IviHST  FILL  AND  THE-  BEST  METHODS  FOR 
compiling' AND  AN7XYZING  THE' REQUIRED  DaTA 

Records  of  fire  business  and  accompli sHnents  in  the  ps, st  may  be 
used  to  establish  trends  to  serve  as  guides  to  what  may  be  expected  to 
happen  in  the  future.  They  thus  play  an  exceedingly  important  role  in 
protection  planning.  To  serve  this  need  adequately,  experience  has 
indicated  the  necessity  for  a.ccurate  and  complete  reports,  and  for 
strict  compariability  in  methods  of  reporting  and  compiling  over  relatively 
long  periods  of  time  and  between  all  protection  units. 


The  major  cuirent  problems  in  this  field  are  concerned  with  methods 
of  reporting  those  elements  which  together  tell  the  complete  story  of 
fire  business  and  control  accompli sliment a.  Interpretation  of  records  will, 
of  course,  always  be  an  acute  and  vital  problem. 


QUESTIONS 

a.  D/hat  purposes  can  fire  records 
serve? 


b.  How  can  the  process  of  a.ccumu- 
lating  and  compiling  fire  records 
be  simplified  and  improved? 

c.  I'Vliat  elements  should  be  included 
in  the  fire  atlas? 

d.  How  can  records  of  individual 
elements  be  presented  to  give  a 
more  efficient  interpretation  of 
fire  problems? 

e.  h^liat  fire  danger  rating  records 
are  necessary  c-jid  hovr  should 
they  be  kept? 

f.  How  can  individually  accumulo.ted 
experiences  in  fire  suppression 
best  be  made  available  for  train- 
ing and  other  purposes? 


STATUS 

At  present  serve  as  sole  fe.ctual 
basis  for  nearly  all  phases  of 
protection  management. 

There  are  many  generally  recog- 
nized difficulties  in  the  present 
systems.  Much  additional  im- 
provement is  needed. 

Reexamination  of  present  record 
systems  is  needed. 

There  is  no  romance  in  cold 
figures.  Map  records,  too,  need 
additional  study. 

Three  years  of  operation  have 
resulted  in  numerous  proposals 
with  no  final  decision. 

Handbooks  and  manuals  form 
present  mediums.  Presentation 
could  presumably  be  improved  ixith 
further  study. 


PRESUPPRESSION  - RECORDS 


Problem  47 . 


ADOPTION  OF  UNIFORIvI  METHODS  REPORTING  AND  COUfflLING  FOREST  FIRE 
data  by  the  different  PROTECTION  AGENCIES  ‘ 

Not  only  is  it  necesso.ry  that  any  g;iven  agency  maintain  accurate 
and  consistent  fire  records  but  it  is  equally  important  that  the  fire 
business  and  accomplishments  of  different  agencies  be  reported  in  such 
a way  that  identification  of  problems  and.  trends  is  possible  for  the 
State  as  a whole.  Because  of  the  various  responsibilities  and  functions 
of  the  different  agencies  this  is  not  completely  feasible  but  a great 
benefit  would  result  if  uniformity  were  introduced  to  the  extent  that  it 
is  possible. 


QUESTION 


STATUS 


a.  How  can  fire  records  of  dif- 
ferent agencies  be  reduced 
to  a compa.rable  basis? 


This  i s an  important  problem  of 
coordination  between  agencies. 
Aggressive  leadership  needed. 
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SUFFR^SSrOK 


. Although  man^^.  fires  are  prevented,  there  still  occur  numerous  small 
and  some. large  fires  all  requiring  suppression  action.  A great  deal  can  be 
and  is  done  in  preparation  for  those  fires.  But  no  tv/o  fires  are  exactly 
alike  and  each  presents  its  ov/n  peculiar  characteristics  to  be  v/eighed  at  the 
crucial  time. 


The  problems  of  fire  suppression  are  resolved  mainly  from  two  circum.- 
stances:  (1)  the  emergency  nature  of  fire  suppression,  necessitating  fast  and 
energetic  action  with  a miniraum  time  in  vjhich  to  survey  the  problem  and  orga- 
nize a work  program;  and  (2).  the  variability  of  burning  conditions,  requiring 
something  more  than  past  experience  alone  on  which  to  base  specific  suppres- 
sion laeasures.  ..  . . 


Experience  in  fire  suppression  has  resulted  in  a large  nmaber  of  proved 
principles  and  practices.  But  these  do  not  relieve  the  fire  boss  from  the 
necessity  of  giving  consideration  to  every  factor  and  its  influence  on  pro- 
bable fire  behavior,  resistance  to  control,  and  effectiveness  of  the  sup- 
pression action.  To  got  the  fire  out  in  minimum  time  at  a minimum  suppres- 
sion-plus-damage cost  is  a m.ajor  problem  of  the  fire  control  executive. 
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SnppPESSION  - ORTECTIVPIS  AI^ID 


^CLICIPIS 


Problem  43. 


TH?]  PIRS  SUPPRESSION  C3,TT]CTIVES  AIU)  rOLICISS 

The  objectives  of  fire  control  dictate  in  s^neral  the  specific  objec- 
tives of  fire  suppression.  In  addition,  analysis  of  past  performance  has 
sho^m  certain  well  defined  lines  of  action  to  be  bettor  than  others.  Fire 
control  objectives  together  with  this  accuinulatod  background  of  approved 
practices  form,  the  basis  for  statements  of  policy  concerning  the  suppression 
of  fires  occurring  under  a v/ide  variety  of  conditions.  As  additional  factual 
information  is  contributed  by  further  analysis  and  p.hysical  research,  present 
statements  of  policy  may  bo  revised  and  amended. 

The  extent  to  which  the  resources  of  adjacent  protection  agencies  may 
be  pooled  in  the  supprossion  of  mutually  dangerous  fires  occurring  in  proximity 
to  protection  boundaries  is  usually  limited,  at  least  in  part,  by  differences 
in  objectives  and  policies  of  the  agencies  concerned.  Increased  efficiency 
in  suppressing  these  fires  could  probably  be  secured  if  common  objectives  and 


policies  governed  tno  suppression  & 
QUESTIONS 

a.  Vvhat  objectives  should  determine 
policy  8iS  to  suppression  action 
on  a fire  and  what  are  their 
relative  importances? 

b.  liTiat  policies  should  be  set  up 
so  as  best  to  meet  the  firo 
suppression  objjctivos? 

c.  What  management  principles 
should  be  followed  to  carry  out 
fire  suppression  policies? 

d.  Should  firo  suppression  policies 
vary  vjith  the  conditions  under 
xvhich  fires  burn? 

0.  What  should  be  done  to  reiaovG 
existing  difficultios  result- 
ing from  differences  in  objec- 
tives of  different  protection 
agencios? 


STATUS 

Need  further  development  including 
specific  quantitative  values  on 
dairiago . 

Policies  are  now  set  up,  but  there 
probably  are  others  that  would  bonefit 
protection  accomplishment. 

Policies  generally  followed  literally. 
Questionable  if  some  specific  excep- 
tions not  desirable. 

Local  exceptions  to  national  or  regional 
policies  aru  not  generally  recognized 
at  present.  Additional  study  needed. 

Current  differences  in  suppression 
objectives  and  policies  probably  result 
at  tiriGS  in  less  effective  cooperation 
in  suppression  of  boundary . fires  than 
would  he  the  case  if  policies  and 
objectives  wore  the  same. 
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1 


GUPPRE3SI0N  - MOBILIZATION  MI)  T3lSPATCErNG 


Problem  49. 

TEE  BEST  IILTIiOPS  FOR  MOBILIZING  AND  DISPATCHING  MAN 

POTASH 'and  equipment  for  firs  suppression 

The  mobilization  of  manpower  and  equipment  resources  for  suppression 
action  is  a task  that  can  be  accomplished  satisfactorily  only  by  adequate 
preparation  before  the  tirue  of  need.  Once  the  proper  organization  and  facil- 
ities have  been  established,  arrangements  with  cooperators  made,  and  the 
dispatching  procedures  systematized,  all  of  v/hich  are  presuppression  activities 
the  mobilization  and  dispatching  job  at  the  time  of  emergency  is  reduced  to 
a relatively  simple  function. 


The  problems  of  mobilization  and  dispatching  are  none  the  less  real. 
Dispatchers  must  at  all  times  know  where  mxen  and  equipment  are  located  and  the 
physical  processes  by  which  they  can  be  secured  with  least  delay.  Particularly 
v/here  reliance  raust  be  placed  upon  outside  hired  labor,  dispatchers  are  always 
confronted  with  the  problem  of  selecting  men  suitable  for  the  suppression  job 
and  of  weeding  out  the  unfit. 


The  time  required  to  determine  the  'manpoxTer  and  equipment  needs,  and 
to  get  them  assembled  and  dispatched  to  the  scene  of  action  may  vary  consider- 


ably ?/ith  the  locality. 


Many  aids  in  the 


form  of  convenient  office  facilities. 


skeleton  maps  showing  travel  routes,  special  forms,  and  other  devices  and  pro- 
cedures may  be  employed  to  spaed  up  the  job  and  assure  that  the  men  and  equip- 
ment get  off  promptly  and  reach  their  destination  wathout  delay.  A review  of 


the  field  is  needed  to  determine  and  extend  the  better  practices. 


During  tho  period  between  disjoatch  of  initial  attack  forces  and  the 
receipt  of  instrxictions  from  the  fire  boss,  the  dispatcher  must  assume  the 
responsibility  for  mobilizing  and  dispatching,  follow-up  forces.  Knowledge  of 
prevailing  fire  danger,  conditions  of  topography,  cover  and  fuel  types,  and. 
information  on  current  behavior  of  the  fire  as  reported  by  lookouts,  must  all 
be  integrated  by  the  dispatcher  to  form  a basis  from  which  to  determine  the 
kinds  and  quantities  of  manpower,  equipment,  and  overhead  needed.  Further 
development  of  ways  in  which  this  information  nay  be  made  available  in  usablo 
form  and  principles  to  be  follov/ed  in  applying  it  arc  badly  needed  to  improve 
current  practices. 


Many  different  dispatching 
They  have  been  modified  from  time 
tions  and  to  changing  j^rotection 
tion  of  dispatching  practice  have 
of  study  wdth  the  aim  of  revising 
the  most  efficiency. 


systems  are  in  existence  in  California, 
to  time  to  better  adapt  them  to  local  condi- 
administrations . All  degrees  of  centraliza- 
resulted.  The  present  situation  is  in  need 
present  systems  which  do  not  perform  with 


'questions 

a.  Ko?t  can  men  and  equipment  best 
be  mobilized  for  fire  suppres- 
sion? 


STATUS 

Present  methods  developed  through 
e:>;p)orience  dependent  to  a large  extent 
on  local  facilities. 
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SUFPRIISSION  - LiOBILIZATION  MD  DISPATCHING 
QJJI^]STIONS  STATUS 


b.  How  can  work  xerograms  of  im- 
provement crows  and  staff  men 
be  organized  to  facilitate  the 
mobilization  of  manpov/cr  and 
equipment? 

c . TTiat  should  bo  the  minimiua 
specifications  for  hired  firo 
fighters? 

d.  TVhat  dispatching  aids  and  pro- 
cedures can  promote  more  effic- 
ient initial  attack? 


e.  ';/hat  principles  of  suppression 
management  should  govern  action 
of  tho  dispatcher  in  mobilizing 
andadispatching  forces  to  a 
fire? 

f . Under  vrhat  conditions  should 
dispatching  systems  bo  Cf^tral- 
ized,  or  decentralized? 


Methods  vrorked  out  according  to  local 
conditions.  Study  could  identif^^ 
best  system  in  use  and  perhaps  develop 
a still  better  one 


General  specifications  given  labor 
agents  but  "unfits"  still  appear  in 
camps,  farther  study  needed, 

Ukmy  aids  now  available.  Some  syste- 
matic procedures  have  been  developed 
locally,  pi-irther  development  and  ex- 
tension is  neoded. 

Sorae  approved  practices  to  guide  dis- 
patcher are  available.  Additional 
development  is  needed. 


Centralized,  decentralized  and. com- 
binations of  both  are  employod  to 
varying  extent  between  and  within 
California  protection  organizations. 
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SUPH^^SSION  - STRATEGY  mD  TACTICS 


Problem  50 . 

iVESIHODS  PQR  PREDICTING  AND  INIEGRATING  EIRE  ; EEH/iVIOR  im 
' Slft^PRESSIQN  ACCQMPLISHMEl^T  INFOmoATION  NECESSARY 
TO  PROPER  PLANNING  OE  I'IRE  STRATEGY 

To  dovGlop  a well  balanced  plan  of  action  for  suppressing  a firo,  an 
orderly  anal^^sis  is  required  of  all  the  conditions  of  tlic  fire,  its  onvirons , 
and  the  control  action,  which  togothor  have  a combined  influenco  on  the  final 
size  of  the  fire  and  on  the  cost  of  its  suppression.  The  processes  by  v;hich 
the  planning  phase  of  the  suppression  job  may  be  accomplished  have  been 
rather  satisfactorily  developed  in  recent  years.  The  more  important  variables 
that  must  be  considered  have  been  given  recognition  and  general  principles 
for  their  applications  have  been  evolved.  But  by  far  the  majority  of  the 
information  required  in  the  development  of  plans  is  yet  general  in  nature. 

As  a result,  planning  is  still  impossible  to  the  degree  of  certainty  generally 
recognized  as  necessary  to  most  officiont  siipprossion. 

There  is  usuall3>’  a logical  point  or  section  of  the  fire  which  should 
ho  attacked  first  for  such  reasons  as;  some  parts  of  a fire  are  more  certain 
to  be  held  than  others,  portions  of  the  fire  may  threaten  more  difficult  or 
valuable  cover,  or  stopping  tho  head  of  a firo  may  decrease  the  size  of  the 
job. 

Because  fires  are  travelling  phonomona , the  element  of  time  is  a most 
important  consideration  in  suppression.  Line  construction,  backfiring,  and 
cloanup  work  must  bo  done  in  advance  of  tho  free-burning  porimoter.  Tho 
plan  of  action  should  therofore  specify  the  time  limits  w-itliin  which  these 
phases  of  tho  job  must  be  accomplished  to  bo  effective.  Since  different 
parts  of  a fire  behave  differently,  the  requisite  control  action,  tools  and 
equipment,  and  time  to  accomplish  each  task  should  be  planned  for  each  part 
of  the  fire  that  may  be  expected  to  havo  significantly^'  different  requirements. 

The  most  important  planning  job,  following  decision  as  to  what  should 
be  done  to  control  a fire,  is  to  dotermine  the  manpower  and  equipment  facili- 
ties and  their  distribution  which  "will  be  required  to  put  tho  plan  into 
offect  within  the  time  limits  proscribed  by  the  firo  behavior  anticipated. 


The  calculated  probable  behavior  of  a fire  and  effoctivenoss  of  the 
con'brol  action  must  always  he  subject  to  exigencies  and  errors  of  estimate, 
for  which  there  can  be  no  basis  for  prediction.  Efficioiit  fire  suppression 
must,  thoroforo,  depend  on  something  more  than  .ability  to  follow  a plan  of 
attack.  No  matter  how  w-ell  founded  may  be  the  plan  of  attack,  there  occur 
on  nearly  ovory  large  firo,  opportunities  v/hich  can  neither  bo  foreseen  nor 
planned  in  advance,  but  which  offer  chances  for  major  savings  in  area  burned 
or  time  to  control  if  immediate  concerted  action  is  taken.  Such  measures  re- 


quire the  ability'to  recognize  the  possibilities  when  they  occur,  to  judge 
quickly  the  chances  for  success  with  the  resources  available,  and  to  execute 
the  required  action  vjithout  delay. 
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SUPFHUSSION  - Sm'lllDGY  ;u^T)  TACTICS 


qu]i;sTioNs 


STATTTS 


ii.  Hovt  should  a plon  of  strategy  for 
suppression  of  a fire  bo  devel- 
opod? 


b,  VJhat  should  detoriuinG  the.  point 
of  initial  attack? 


c.  Hov/  can  water,  chonicals,  and 
hand  mothods  best  bo  used  in 
initial  attack? 


d.  V(Fhat  should  deteririine  the  tine 
objectives  of  control  cporations? 

■3.  Iflhat  should  dotenainc  the  n .inner 
in  v/hich  a fire  is  divided  into 
control  units? 

f.  Ho¥7  can  total  manpower  and 
3q_uipmont  needs  and  their  distri- 
bution between  different  lines 
and  behind  the  line  operations 

on  different  parts  of  the  fire 
be  determined? 

g.  now  can  fire  v/eather  forecasts 
best  aid  the  planning  of  strat- 
egy on  a going  fire? 

h.  Mien  are  deviations  from  the 
planned  strategy  warranted? 


I 


Handbooks  cover  the  more  significant 
factors  and  planning  processes.  More 
information  on  their  evaluation  and 
integration  needed.  Volume  III, 
Region  5 Fire  Co.ntrol  Handbook  is  a 
valuable  rocent  contribution. 

Approved  practices  covered  by  hand- 
books. Perhaps  other  factors  should 
be  considered.  Problem  needs  review. 

Present  emphasis  on  use  of  vntor. 
Better  methods  of  integrating  the 
different  available  facilities  and  of 
improving  the  effectiveness  of  each 
are  xvarranted. 

More  information  needed. 


There  are  at  present  general  approved 
practices  based  on  present  experience. 
Additicncal  study  is  needod. 

Orderly  processes  based  on  present 
available  knowledge  are  jirescribed  in 
handbooks.  More  informcation  on  firo 
behovior  and  suppression  output  are 
badly  needed.  Present  tendenej^  is  to 
over-man  large  fast  spreading  fires. 

Forecasting  service  of  the  Weather 
Bureau  is  now  employed  in  a nwiber  of 
ways,  Inprovcmont  in  use  is  needed. 

Policy  is  not  clearly  established. 


SUPPRESSION  - STRATEGY  AIU)  TACTICS 


Problem  51. 


PROCURING  INF0RI.L4TI0N  AND  DATA  I^PCCESS/JIY  FOR  H-.Ai-P-UNG  THTJ  DETAILED 
' TACTIC.U  OITSU.TIONS  REQUIRED  TO  C/iRPY  OUT  IHE~  SUPPRESSION  JOB 

I.iiiG  construction  is  nornnlly  the  first  supprossion  operation  where 
the  plan  of  control  does  not  raake  use  of  already  available  control  lines. 

The  objective  in  this  operation  is  to  establish,  with  the  least  effort  in 
the  time  .available,  a firelino  'with  a sufficient  margin  of  safety  to  hold  the 
fire  within  the  limits  planned.  Since  rate  of  line  construction  depends  to 
a large  extent  upon  the  kind  of  line  being  built,  the  construction  of  a higher 
standard  line  than  is  needed  to  hold  any  segment  of  the  fire  is  rarely  warran- 
ted. Under  certain  conditions  the  use  of  firelines  as  transportation  ways 
over  which  to  service  suppression  forces  will  influence  the  required  specifi- 
cations , 


Backfiring  has  been  used  for  many  years  with  varying  success  as  an  im- 
portant method  of  increasing  the  effectiveness  of  control  lines  as  barriers 
and  of  decreasing  the  duration  of  the  patrol  job.  Experience  has  indicated 
that  it  has  a profitable  place  in  fire  control  and  that  by  its  judicious  use 
much  can  be  gained  not  only  in  ease  of  supprossion  but  in  total  area  burned. 
The  proper  use  of  backfiring  under  the  variety  of  conditions  encountered  in 
fire  suppression  requires,  however,  a detailed  kno'wledge  of  many  fire  be- 
havior characteristics  and  of  the  variables  v/hich  influence  them.  Its  planned 


use,  moreover,  should  hinge  upon  prediction  of  the  conditions  vrhich  vmll 
assure  success  at  the  time  the  backfiring  is  to  be  done.  Further  improvement 
in  Icno^vledge  of  the  ways  fire  will  roact  to  given  conditions,  and  in  ability 
to  predict  the  conditions  is  badly  needed  to  strengthen  backfiring  practices. 


In  fire  suppression,  proper  timing  of  operations  is  of  great  importance 
with  reference  to  action  of  tho  fire,  to  diurnal  trends  of  weather,  and  to 
completion  of  other  operations.  Usually,  the  time  available  is  short  so  that 
every  possible  scheme  must  be  employed  for  increasing  the  total  suppression 
output  of  men  and  equipment  on  hand  for  the  job. 


Although  line  construction,  backfiring,  holding,  and  mopping-gup,  are 
normally  accomplished  in  the  order  named,  conditions  may  possibly  be  encoun- 
tered on  the  line  vhiicli  might  make  for  more  efficient  action  if  tho  order 
were  changed.  For  example,  heavy  fuels  inside  the  lino  might,  under  certain 
conditions,  better  be  cleaned  up  before  Dackfiring. 

R.apid  advances  have  been  made  during  the  past  decade  in  the  use  of 
tank  trucks  and  pov/er  equipment  for  line  building.  Under  some  conditions  tank 
trucks  might  be  employed  to  advantage  in  all  the  recognized  line  operation.s 
on  accessible  parts  of  the  fire.  Tank  trucks  vary  in  kind  and  size,  so  the 
plaiming  job  must  recognize  the  limitations  and  advantages  of  sach  in  order 
to  assure  their  most  efficient  use  under  any  given  set  of  conditions.  The 
same  requirement  is  true  of  the  planned  use  of  power  line-building  equipment. 
But,  here,  efficient  suppression  action  requires  as  well,  a kno'vledge  of  line 
production  rates  by  different  kinds  of  equipment  in  order  that  a balance  be- 
tween equipment  and  manpower  requirements  and  distribution  mL;y  be  planned  and 
maintained. 
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SUPPRESSION  - STRATEGY  AlID  TACTICS 

Success  of  the  plan  of  attack  on  a fire  depends  to  a large  extent 
upon  ability  to  calculate  rapidly  probable  fire  behavior  and  production  rates 
of  men  and  equipment.  The  need  for  additional  and  more  accurate  aids  to  this 
planning  process  is  generally  recognised.  Further  development  of  weather 
measuring  and  predicting  instruments,  fire  behavior  meters,  production  tables, 
and  other  devices  offer  possibilities  toward  better  suppression  planning. 


QUESTIONS 

a.  V/here  should  fire  lines  be  lo- 
cated viith  reference  to  all 
those  factors  which  influence 
their  efficiency  and  ease  of  con- 
struction and  holding? 

b.  On  what  should  line  specifica- 
tions depend  and  how  do  the  ' . 
factors  influence  the  specifi- 
cations? 

c.  IfVhat  factors  should  govern  the 
selection  of  backfiring  as  a 
strategic  measure? 

d.  What  conditions  should  establish 
the  order  of  working  different 
parts  of  the  fireline  within 
each  control  unit? 

e.  WTiat  conditions  should  establish 
the  order  in  which  the  different 
fireline  operations  are  carried 
out  to  yield  maximuia  suppression 
efficiency? 

f.  V/here  should  tankers  of  dif- 
ferent sizes  be  used  in  fire 
suppression? 

g.  llhat  determines  the  distribution 
of  large  and  small  power  line- 
building equipment  on  the  fire? 

h.  IVhat  instruments  and  devices 
can  be  used  to  advantage  for 
tactical  purposes  on  the 
fireline? 

i.  VJhon  are  desperation  tactics  in 
fire  suppression  warranted?  Of 
what  do  they  consist? 


STATUS 

Approved  practices  specified  in 
handbooks.  Still  more  information  is 
needed. 


Do 


Some,  but  not  all  of  controlling 
factors  known.  Better  methods  of 
integrating  their  effects  are  needed. 

Some  approved  practices  for  typical 
situations. 


Generally  follow  set  pattern. 
Possible  gains  through  variation 
should  be  studied. 


General  information  available. 
Special  study  desirable. 


Available  information  derived  from 
experience.  Need  better  methods  for 
getting  application  of  knov/ledge. 

Uses  of  some  aids  prescribed  in 
handbooks  but  application  is  sporadic. 
Better  techniques  are  needed. 

Requires  study.  Present  policies 
are  not  sufficiently  established,  al- 
though some  problems  have  been  covered 
in  the  Region  5 Firs  Control  Handbook, 
Volume  III. 
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SUPPRESSION 


:XECUTION 


Probleia  52, 

TEE  BEST  ivIlTHCDS  FOR  ACCOMPLISHING  IliE  KEYSICAL  JOBS 
01  LOCATING  mP  CONSTRUCTINO  FIRS  LE^S 

Eire  suppression  execution  involves  the  physical  task  of  carrying  out 
the  necessary  line  jobs  in  accordanco  with  planned  strategy  and  tactics.  The 
problens  that  arise  require  for  their  solution  a in£iss  of  production,  raanage- 
iTient,  and  fire  behavior  knowledge.  Many  of  the  problems  are  closely  associ- 
ated with  those  encountered  in  planning  strategy  and  tactics.  In  both  cases 
the  available  information  is  mostly  general  and  in  need  of  refinement. 

One  of  the  first  tasks  confronting  the  suppression  crows  is  to  get  the 
lino  location  actually  marked  on  the  ground  so  that  construction  may  proceed. 
I\iuch  time  and  labor  can  be  lost  by  poor  line  location  or  unsatisfactory 
marking . 


A choice  must  also  be  mado  of  the  method  of  line  construction,  depend- 
ing upon  such  factors  as  t^/pe  of  fuel,  topography,  behavior  of  the  fire, 
experience  of  men,  and  the  time  allowed  for  completion  of  the  job. 

Should  conditions  permit,  additional  time  for  line  construction  may  be 
obtained  b^r  utilizing  auxiliary  means,  such  as  buffer  linos,  to  delay  the 
approach  of  the  fire  to  the  chosen  line  position. 


QUESTION 


STATUS 


a.  Hov7  can  best  line  location  be 
most  readily  established  on  the 
job? 


b.  Hov7  should  the  method  of  line 
construction  be  deterTiiins^? 

c.  Iicw  can  fire  be  temporarily 
checked  to  gain  time  for  line 
construction  cind  when  should 
this  be  done? 


A nuiriber  of  methods  arc  available 
and  in  local  use.  Problem  needs 
general  analysis  v.dth  provision  for 
s37stsmatic  application  of  results. 

Do 


Different  methods  are  in  limited  use 
locally.  Definition  needed  of  time 
and  effort  vjarranted  in  temporary 
lines . 


-.CO_ 


SUPPRESSION  - E:aECUTION 


Problem  53. 


BEST  M5TUQDS  FOR  SECURING  GREATSST  . MiUTOlTElR  EFFICIENCY 

IN  ”ON-TIiE-LIFE”'  JOBS 


Because  speed  is  so  necessary  to  effective  suppression  the  factors 
governing:  crew  output  are  of  considera bio  importance  and  an  understanding  of 
them  is  obviously’’  essential  to  the  greatest  suppression  efficiency.  Such 
things  as  heat,  humidity,  fatigue,  topography,  and  length  of  shift  are  knovm 
to  affect  output  per  mem.  Others,  such  as  crev/  size,  type  of  labor,  method 
of  vjorlring,  efficiency  of  overhead,  hours  of  shift,  and  the  order  of  doing 
line  jobs,  undoubtedly  have  important  bearings  on  output,  and  knov/ledgo  of 
their  influences  should  be  >fuiiy  utilized  to  increase  suppression  Gfficicnc3;’, 
Increased  k?iowledge,  together  with  its  intensive  application  on  the  groimd, 
may  provide  the  ansv/er. 


q:ltestions 


STATUS 


a.  How  can  more  men  bo  gotten  to 
work  more  effectively  more  of 
the  time? 

b.  On  what  does  work  output  of  line 
crow  depend? 

c.  What  is  the  effect  of  crow  size, 
fatigue,  and  other  pertinent 
factors? 

d.  On  what  should  the  method  of 
fmictioning  of  crev7S  depend? 

e.  Hovr  does  crow  efficiency  vary 
with  overhead  efficiency’-? 

f.  Hov7  should  work  shifts  bo  dis- 
tributed through  a 24-hour  day? 


g.  Hovj  can  rates  of  line  construct- 
ion bo  improved? 


A large  management  problem. 
17arrants  detailed  consideration. 


Few  data  available.  Problem  needs 
special  study. 

Some  preliminary  work  in  Region  6. 

No  data  in  California.  Problem  needs 
intensive  study. 

Few  data  available.  Problem  needs 
special  study. 

Do. 

More  or  loss  standardized.  Study  of 
possible  benefits  of  other  arrange- 
ments desirable. 

Special  study  needed. 
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suppression  - e:<ecution 


Problem  54. 


and  PQVJEP  EQUIH^IETIT  best  suited  to  the  DIPFSRII'TT 
line  operations  ANl)  TUE  best  TECI-iNIQUES  OF  USE 

Maximum  rates  of  line  construction  by  hand  labor  can  be  securjd  only 
v/hon  the  crews  are  equipped  with  tools  suited  to  the  men  and  to  the  job. 

Pne  present  trend  is  to  mechanical  line  builders  whonever  available  and 
wherever  conditions  make  their  use  possible.  This  trend  normally  results 
in  the  assigninont  of  hand  crevjs  to  the  rougher,  more  difficult  portions  of 
the  lino  v/hcre  the  solocticn  of  proper  tools  irmy  have  critical  importance. 
In  the  case  of  both  hand  and  5)ower  tools,  the  possibility  of  increasing 
production  rates  by  improving  techniques  of  use  is  evident.  The  problem  of 
maintaining  proper  balance  between  manpower  and  equipment  is  becoming  a 
rapidly  increasing  one. 


QUESTTCNo 

a.  VJhat  conditions  determine  the 
selection  of  different  kinds  of 
hand  tools  used  on  firoline  jobs? 

b.  T'Vliat  conditions  determine  the 
selection  of  mechanical  fireline 
builders  and  hand  methods? 

c.  V/hat  rates  of  line  construction 
can  be  expected  from  poworl line- 
builders? 


d.  ^Vhat  are  the  best  techniques 
of  using  various  types  of  hand 
equipment? 

e.  !'Jhat  are  the  best  techniques 

of  using  various  types  of  pov/er 
equipment? 

f.  Fnat  are  the  best  techniques 
for  applying  water  and  chemicals 
in  suppressing  a fire? 

g.  \Vhat  is  the  best  balance  bctx*;een 
mechanical  line  building  equip- 
ment and  nanpov/er  in  different 
cover  types? 


STATUS 

Largely  decided  by  man  in  charge  on 
the  basis  of  experience.  Special 
study  needed. 

Do. 


Line-builders  widely  used,  but  there 
is  little  information  on  the  effect 
of  size  of  machine,  cover  t^^pe,  and 
topography  on  the  rate  of  production.. 

Largely  traditional.  Much  opportunity 
for  improvement.  ‘ . 

Do . 


Present  practices  are  being  improved 
but  much  still  remains  ur-kno^vn. 


Present  tendency  is  to  over-man  most 
fires  on  which  power  equipment  is 
used.  Additional  study  is  badly 
needed. 
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SUPPRESSION  - ElffiCUTION 


Problem  55, 


S^I^  PRIIIGIPLES,  _^AC1TCE^  MD  SQXTIHvQjH^T  BEST  SUITED 
TO  RSv^mgkaNTS'OE 'liiPi  SIIE^PRESSION  job  ' 

A good  portion  of  the  phyoical  output  to  be  expected  froLi  men  on  tho 
line  depends  on  thoir  physical  and  mental  condition  when  they  start  work. 
Tliis  in  turn  depends  on  such  things  as  original  condition,  treatment  in  camp 
and  energy  expended  in  getting  to  the  job.  After . arrival  of  men  on  the  lino 
sufficient  food  an.d  water,  and  proper  protection  from  smoko,  sparks,  heat, 
and  falling  and  rolling  materials  are  required  to  maintain  their  morale  and 
stamina . 


QUESTION 


STATUS 


a. 


Uhat  measures  can  bo  taken  to 
insuro  tho  safoty  of  men  on  tho 
fire  lino? 


Gaiioral  information  available. 
Problem  is  mostly  in  getting  it  used 


SXJPPPJJSSIOK  - EXECUTION 


J 


Problem  53 , 

DjjATHILOKvIHNT-  OF  HiE  BEST  FPINCIPLUS,  PRACTICES, 
mi)  FOR  im  BACK  FIPING  JOB 


is  to 
tion, 
tions 


After  constructing  an  adequate  line,  tie  next  operation,  norTTially, 
backfire.  Backfiring  is  not  only  a delicate,  but  a dangerous  opera 
donandiiig  discrimination  and  a complete  understanding  of  the  condi- 
governing  its  action.  It  is  frequently  affected  by  the  behavior  of 


the  main  fire  and  is  often  set  so  as  to  take  advantage  of  drafts  created 
by  the  main  fire.  Many  tods  and  techniques  are  availcablo,  all  of  which 
V7ill  bovur  scrutiny  and  improvement  in  view  of  tho  ncod  for  speed  and  sure 


ness  in  this  operation. 


QU.fSTI0N3 

a.  V/hat  precautions  should  bo  ob- 
served in  backfiring? 


b.  Ho'v  can  conditions  favorable  to 
backfiring  be  identified? 

c,  Iiov7  can  backfiring  best  bo  as- 
sociated V7ith  the  behavior  of 
the  main  fire? 


STATUS 

Existing  practices  developed  through 
experience.  Need  additional  indica- 
tors to  dotornino  need  of  precautions 

Infoririation  general,  - should  be  more 
specific. 

Little  information  available.  Im- 
portant problem  is  that  backfiring 
should  frequently  be  governed  by 
behavior  of  main  fire. 


d.  Vrnat  tools  are  best  suited  to  Development  needed, 

backfiring^ 

e.  How  can  tho  techniques  of  back-  Requires  and  warrants  detailed  study, 
firing  bo  improved? 
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SCTPPRSSSION  - EXECUTION 


Prouleiii  57 


TliE  BEST  TSCHtxIIQJJES  FOR  LII'TE  HOLDING 


Problem  58 


In  the  line  jobs  of  holding,  patrol,  and  mop-up,  as  in  the  preceeding 
operations,  there  are  nan;’'  diverse  practices  V7hich  have  been  evolved  through 
long  experience.  Many  have  stood  the  test  of  time,  and  are  found  approved 
in  fire  control  handbooks.  Hov/ever,  the  techniques,  tools,  and  governing 
conditions  need  reexamination  particularly  from  the  standpoints  of  increasing 
the  v/ork  outpiit.of  individuals  and  of  insuring  constant  coverage  of  dangerous 
line. 


QUESTIONS 


STATUS 


a.  How  can  the  techniques  of  line 
holding  be  improved? 


Approved  practices  exist.  Possibility 
of  further  developm.ent . 


b.  IfJhat  are  the  relative  advantages  Little  information  available 
of  water,  chemicals  and  dirt  in 
line  holding? 


c.  V/hat  conditions  should  control 
the  spacing  of  patrolmen? 


Approved  pracuices  can  probably  be 
improved e 


d.  llhat  conditions  should  govern 
the  action  of  patrolmxen? 


Do. 


e.  How  can  mop-up  practices  be 
improved? 


Requires  study  of  existing  practices 
and  their  shortcomings. 


f,  Ivhat  are  the  relative  advantages  Little  information  available 
of  water  and  chemicals  in  mop-up? 


g.  IVhat  causes  controlled  fires  to  Requires  special  analysis 
get  away? 


SUPPRESSION  - EXECUTION 


Problein  59. 


THE  BEST  Yim  FIGETniG  TECHNIQUES  FOR  liANDLETG 
SPOTTING,  QRO'^yrTING- AND  FIlJCrERING 


In  spito  of  tho  best  of  planning  and  oxocution,  broalis  are  bound  to 
occur.  It  is  important  that  such  cases  bo  examined  closely  for  lessons  which 
will  enablo  other  firefighters  to  avoid  tho  same  misfortunes.  Various  things 
that  the  firos  may  do,  such  as  croun,  spot,  or  finger,  have  important  bear- 
ings on  tho  actual  execution  of  planned  strategy  and,  v/here  unexpected,  they 
nay  nocossitate  modification  of  the  tactics,  or  in  any  event  require  special 
defense  measures  over  and  above  the  regular  lino  construction  job. 

QUES'TIONS  STATUS 


a.  V/hat  can  bo  done  in  fire  suppres- 
sion to  take  care  of  actual  or 
anticipated  spotting? 

b.  V.Tiat  can  be  done  in  fire  suppres- 
sion to  take  care  of  actual  or 
anticipated  crovming? 

c.  V^at  methods  of  attack  are  best 
suited  to  control  fingers  of  a 
fire? 


Additional  knovj-ledge  of  governing 
conditions  is  needed.  Improvement 
in  present  methods  is  probably  de- 
sirable « 

Do. 


Do. 
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SUPPRESSION  - EXSCmiON 


Probl G!n  60. 


THE  BEST  IIEIPODS  PO^AipiRMa  AND  DISSENIiUlTIlCO  NEEDED  DIFORI.IATION 
ON  BIIIAVIOR  OP  -'IFF.  FIP^  /E-E)  PROORESS  01  CONTROL  OPERATIONS 

Evan  with  the  most  efficient  suppression  managaneiit  the  operation 
Liay  still  extend  over  a long  enough  tirue  to  encompass  radical  changes  in 
the  conditions  governing  fire  action.  It  is  of  tho  utmost  im.portanco 
that  -the  fire  boss  keep  in 'close  touch  vuth  the  actions  of  the  fire  and 
the  progress  of  control  operations  to  be  sure  that  both  are  proceeding  as 
anticipated.  Scouting  can  be  made  to  contribute  in  a major  way  to  efficient 
suppression  of  large  fires  if  properly  organized  and  executed. 


QUESTIONS 


STATUS 


yVhat  infoiTT^ation  must  a fire  boss 
havG  to  enable  him  to  do  a good 
job  in  suppressing  a fire? 


Requires  more  thorough  job  analysis 


b.  How  can  essential  information 
best  be  gathered? 


Existing  practices  may  be  improved. 


How  can  essential  iiiformation 
best  be  made  available? 


Do. 


Problem  61. 


THE  BEST  iTETiiCDS  FOR  DETERMINING  NEEDED  STRENGTH  AND 
DUR;.TI0iJ  OP  ilANLTING  A FIIiH  EOLLCV:iNG  CONTROL 


There  is  much  need  for  ability  to  recognize  the  conditions  which 
V7ill  permit  reduction  in  the  strength  of  Lir.nning  of  a fire,  or  of  a major 
portion  of  it,  v/ithout  jeopardizing  the  success  of  tbe  control  job.  7/heii 
a fire  is  under  control  it  is  advisable  to  scale  dovjn  forces  as  rapidly  as 
is  consistent  v;ith  safety  in  order  to  save  on  suppression  costs.  Present 
practices  too  frequently  result  either  in  losing  the  fire  through  too  rapid 
domobilizaticn  or  in  excessive  suppression  costs  through  unnecessary  delay 
in  reducing  forces. 

QDEETICN  STATUS 


a.  "'/hat  should  govern  the  strength 
and  duration  of  manning  a fire 
following  control? 


Largely  done  on  basis  of  experience 
and  judgment.  More  exact  guides 
might  be  developed. 
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SUPPRESSION  - FIPJE  BEHAVIOR 


Problem  62 • 


THE  BEST  NETII0D3  FOR  PlbEDICTINO  THOSE  FIRE^  BEHAVIOR  HIBNOMErTA 
” SUCH  as'  PvATE  ' OF  SPIfflAD,  GROViNING,  ~ SPOTTING,  AND  FINGERIlfg,  ’ . 
miCH  BTFINJjlTCE' im  SlIPPIULSSION  JOB 

A major  part  of  the  fire  suppression  executive's  job  is  not  only  to 
know  what  the  fire  is  doing,  but  to  predict  with  adequate  reliability^  what 
it  will  do  during  the  control  interval  aitd  how  it  will  react  to  particular 
control  measures.  The  knowledge  he  may  have  on  these  points  will  influence 
the  strategy,  tactics,  and  all  other  phases  of  planning  the  sujjpression  job^ 
Accordingly,  the  importance  of  sound  factual  knowledge  of  fire  behavior 
cannot  be  over- emphasized. 


QUESTIONS 

a.  In  what  ways  do  fires  behave  that 
must  be  considered  in  fire  sup- 
pression? 

b.  In  terms  of  what  units  should 
fire  behavior  phenomena,  such 
as  rate  of  spread,  crov/ning, 
spotting,  and  fingering,  be  eval- 
uated for  suppression  purposes? 

c.  To  what  degree  of  accuracy  should 
fire  behavior  phenomena  be  esti- 
mated or  predicted  to  serve 
adequately  fire  suppression  needs? 

d.  Miat  must  be  known  to  predict 
the  occurrence  and  intensity  of 
the  fire  behavior  phenomena  which 
influence  planning  and  execution 
of  the  suppression  job? 

e.  l/yhat  is  the  specific  relationship 
between  each  behavior  phenomenon 
and  its  oontrolling  independent 
variables? 

f.  How  can  the  independent  variables 
controlling  fire  behavior  be  esti- 
mated or  measured  in  the  field  to 
servo  fire  suppression  needs? 

g.  Hovj-  do  variations  or  discontin- 
uities in  the  variables  controll- 
ing fire  behavior  phenomena  in- 
fluence the  general  behavior  of 
largo  fires? 


STATUS 

Generally  known  from  past  experience. 
Relationship  of  behavior  phenomena 
to  suppression  measures  needs  review. 

Comparatively  little  exact  information 
available.  Answers  being  sought  by 
current  fire  behavior  research. 

Measurement  urits  need  standardization. 

Do. 

Do. 

Do. 

Do. 
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SUPPRESSION  - FIRE  BEHAVIOR 


QUESTIONS 


STATUS 


li.  How  do  large  fires  influence  Do, 

local  weather  which  in  turn 
may  influence  fire  behavior? 
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SUPPRESSION  - OVERHE/D  ORG/PJIZATION 


Problem  63, 

STRUCTURE  .TUD  LlANAGEIviENT  OP  TEE  OVERHEAD  ORGANIZATION  T^UCH  ^'ULL 
m^T  TEE  SUPPRjilSSICN  NEEDS  OP  LARGS"  FIRES  MOST  SFFICIUTTLY 

The  problem  of  overhead  organization  and  management  is  over  present 
on  large  fires.  Full  authority  and  responsibility  for  all  suppression  action 
has  always  been  delegated  to  the  fire  boss.  Tliose  large  fires,  however, 
require  the  planning  aii-d  execution  of  innumerable  details  far  beyond  the 
capacity  of  one  individual.  Consequently  the  fire  boss  is  confronted  with 
the  problem  of  sotting  up  some  form  of  organization  and  dGlegatii?.g  to  indi- 
viduals spocific  responsibilities. 

In  the  suppression  of  a fire,  there  are  two  generally  recognized 
overhead  functions:  (1)  planning  and  supervising  the  firoline  job;  and 
(2)  coordinating  all  operations  and  directing  the  behind-the-line  activities. 


At  present,  the  structure  of  the  line  overhead  organization  is 
reasonably  well  standardized,  and  the  functions  and  responsibilities  of 
different  jobs  are  fairl^^  well  established.  Structure  of  the  behind-the- 
lino  organization  is  controversial,  and  questions  have  been  raised  as  to 
whether  all  possible  resources  should  be  devoted  to  the  lino  operations 
with  a minimum  organization  behind- the-line  to  perform  essential  services, 
or  whether  there  should  bo  a strong  behind-the-line  organization  not  only 
to  provide  service,  but  to  coordinate  all  operations  on  the  whole  fire.  The 
problem  might  be  considered  as  one  of  centralized  versus  decentralized  sup- 
pression management. 


Amother  important  problem  of  organization  is  that  of  varying  size  and 
structure  of  the  suppression  force  to  meet  the  changing  needs  of  the  suppres- 
sion job.  Flexibility,  permitting  rapid  broak-dcmi  as  well  as  rapid  build- 
up, is  needed  to  meet  the  demand  for  reduced  suppression  costs. 


QUiilSTICNS 

a.  How  should  size  of  the  suppres- 
sion job  influence  structure  of 
the  overhead  organization? 


b.  How  does  the  planned  strategy 
influence  the  overhead  organiza- 
tion? 

c.  ^^Jhat  principles  of  personnel 
management  should  determine  the 
type  of  suppression  organization? 


STATUS 


Structure  does  not  usually  follow  a 
uniform  pattern  of  grovrbh  as  the  size 
of  the  -job  increases.  lob  load 
analyses  and  bettor  mechanics  of  or- 
ganizing needed, 

Jptratogy  is  novr  employed  in  determi- 
ning organization  needed.  Reanalysis 
of  the  overhead  problem  is  needed. 

At  present  generally  guided  by 
ei^periencG  of  individual  fire  boss 
as  well  as  by  established  approved 
practices . 
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SUPPRESSION  - OYEPJiEAD  ORGi\NIZATION 


QUESTIONS 

d.  IfVhat  orgaiiizational  structure  is 
best  suit'od  to  the  fire  suppres- 
sion job? 

0,  l^Jhat  are  the  best  mechanics  in 
organizing  suppression  forces  on 
tho  fire? 

f.  Ho¥7  does  overhead  efficiency  vary 
with  length  of  shifts? 

g.  Is  there  a place  for  organized 

overhead  teaias  in  large  fire 
suppression?  i 

h.  How  should  balance  be  obtained 
in  the  distribution  of  manpower 
and  equipment  to  different  fire 
suppression  jobs? 

i*  VJhat  are  the  minimurn  specifica- 
tions for  personnel  to  fill  in- 
dividual overhead  jobs? 

j.  YJhat  governs  the  accountability 
for  success  or  failure  of  fire 
suppression  action? 

k.  l^lio  should  dotermino  the  strategy 
in  suppression  of  a fire? 

1.  T/Vhnt  measures  would  assure  that 
proven  practices  be, utilized  in 
carrying  out  the  suppression  job? 

m.  VThat  can  be  done  to  relieve  the 
fire  boss  of  excessive  physical 
and  mental  strain? 

n.  Can  the  fire  boss  function  to 
best  advantage  in  camp  or  on  the 
lino? 

0.  Wi3re  should  fire  headquarters 
be  located? 


STATUS 

Some  studios  have  been  made.  More 
are  needed. 


Do, 


Requires  special  study  for  conclusive 
evidence  on  which  to  base  policy. 

Some  studies  have  been  made  but  re- 
sults are  not  conclusive.  Used  to 
considerable  extent  in  R-6. 

Done  now  on  the  basis  of  experience. 
More  exact  methods  vTould  require 
special  study. 


More  detailed  informxation  desirable. 


Usually  governed  by  broad  administra- 
tive policy  adjusted  to  local  needs, 
Roanalysis  would  bo  desirable. 

Detailed  study  needed  to  taka  advant- 
age of  much  accumulated  experience. 

Many  large  fires  still  result  from 
failure  to  utilize  fully  proven 
practices.  Study  in  management  is 
needed. 

Present  tendency  is  for  fire  boss  to 
assume  great  overload  of  responsi- 
bility and  physical  work. 

Requires  more  infonaation  and  analysis 
of  individual  cxporionco. 

Merits  of  the  possible  choices  need 
consideration.  'Transportation  and 
communication  equipment  development 
have  changed  the  picture  during 
recent  years. 
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SUFPkESSIOK  - OYSHmP:D  ORG.AKIZATION 


QUESTIONS 

p.  VJhat  =sliould  "be  the  function  of 
inspection  in  firo  suppression 
operations? 


STATUS 

Appears  to  need  more  attention. 
Not  frequently  employed  except  as 
an  incidental  function. 
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SUPPRESSION  - SERVICE  CE  PERSONNEL  AND  EQUIPlviEIJT 


Problem  64. 

THEIE^ST  PRINCIPLES  AND  METHODS  OF  CAi^IP  l^ANAOEMENT 
TO  INSURE  MAfumi  NLDvIBERS  AND  SFFICIIETCY  OF  mT 
ON  WiK  FIRE  LINE 

The  forces  on  the  fireline  must  be  well  equipped  and  physically  able 
to  work  at  peak  productivity.  The  function  of  service  is  to  supply  all 
necessary  equipment,  rations,  aids,  and  conveniences  to  the  line  forces  when 
and  where  needed.  Problems  thus  arise  as  to  what  services  are  necessary  and 
how  such  services  can  best  be  provided. 

Fire  camps  have  always  been  considered  the  centers  of  servicing  ac- 
tivity in  fire • suppression.  During  the  past  decade  there  have  been  many 
innovations  designed  to  make  them  bettor  adapted  for  this  purpose.  This 
progress  has  been  largely  in  equipment  development,  4Ovj0v>^r,;  with'v^O;  strik- 
ing alherat ions. sin  the  older- methods  of  mahagqment,  qxceptlpossibly  the 
dropping  of  prepared  meals  from  airplanes  to  crews  on  the  line.  There  has 
been  some  recent  emphasis  placed  upon  making  organized  crews  into  self-suf- 
ficient units  requiring  little  or  no  camp  servicing.  This  innovation,  too, 
warrants  further  study. 

QUESTIONS 


a.  Eow  can  manpower  on  fires  be 
conserved? 

b.  What  is  the  best  diet  for  a fire- 
fighter? 

c.  Nhat  controls  over  m.en  in  camp 
are  most  conducive  to  efficient 
operation  of  the  suppression  job? 

d.  I^Jhat  minimum  comforts  and  rest 
are  consistent  with  efficient 
fire  suppression? 

G.  Vi/hat  measures  can  be  taken  to 
provide  comfort  to  men  in  c/irap? 

f.  VThat  are  good  morale  builders 
for  use  on  fires? 

g.  lilhiat  measures  can  be  taken  to 
insure  the  servicing  of  men  on 
the  fire  lino? 


STATUS 

Further  work  on  this  subject  is 
desirable . 

Needs  systematic  study. 


Much  has  been  done  but  further  im- 
provement is  possible,  particularly 
in  methods  of  exorcising  the  control. 

Requires  special  study. 


Do. 


Do . 

Recent  rieasuros  includo  servicing 
by  airplanes.  Additional  study 
needed. 
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SUPPRESSION  - SERVICE  OF  PExRSOKNSL  AlU)  EQUIPMENT 
QUESTIONS  STATUS 


h.  7jhat  arc  the  minimuin  camp  equip- 
ment requirements  for  an  n-man 
crevT? 

i . IfJhat  fire  camp  layout  and  man- 
agement is  best  suited  to  ser- 
vicing men  and  equipment? 

j . Fov7  should  fire  caiap  locations 
be  selected  and  what  factors 
govern? 

k.  Vyhat  are  the  relative  advantages 
of  fixed  and  mobile  fire  camps? 

l.  Eov7  can  procurement  of  subsis- 
tence supplies  be  expedited 
and  reduced  in  cost? 

n.  UTiat  can  be  done  to  insure  the 
best  diet  and  economy  in 
feeding? 


Fairly  well  standardized  but  improve- 
ment no  doubt  possible. 

Pi’inciplcs  fairly  well  standardized. 
Soirio  improvement  could  be  made  in 
adaptactions  to  ground  conditions. 

Guided  by  experience.  Further  study 
might  be  profitable. 

Special  study  warranted. 

Present  practices  good.  Room  for 
improvement . 

Requires  special  study. 
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SDPPRE-SSION  - SERVICE  OF  PSRSORim.  MD  E^IIEPLiSITT 


Problem  65. 


THE  BEST  LIETHODS  FOR  HAI^LH^^G  Al'ID  SERVICING  FIRS  FIGET'ING 
TOOLS  Ei^TKMT~U|^~'GO.^^  FIRSS 

To  keep  tools  and  other  facilities  serviceable  there  should  be  fro- 
quent  inspection  and  servicing  of  the  equipment  in  use  on  the  line.  On 
large  fires  the  task  is  tremendous  and  presents  a iriSj’or  problem.  Critical 
study  and  inproveinent  of  present  methods  is  needed. 

Rapid  expansion  in  the  use  of  motorized  suppression  equipment  in  re- 
cent years  has  introduced  another  important  equipment  servicing  job  in  need 
of  review  and  improvement  at  the  presont  tine. 


QUESTIONS 

a.  How  can  fire  equipment  losses 
be  reduced? 

b.  How  can  handling  and  servicing 
of  hand  tools  and  small  equip- 
ment be  improved? 

c.  Idiat  services  are  needed  on  the 
fire  for  mechanical  equipment 
and  how  can  those  services  be 
administered  most  efficiently? 


STATUS 

Systems  of  checking  usually  employed 
but  further  advances  can  be  made. 

Needs  special  study. 

A relatively  recont  need  that  re- 
quires more  attention. 


'Problem  66. 

ECONOLUCAI-.  AM)  EXPEDITIOUS  TRANSPORTATION  OF  TIEN, 

FQ.bUPL£5NT  AND  SUPPLIES  ON  ITRE3 

Difficulties  encountered  in  transporting  men  and  equipment  on  the 
suppression  job  frequently  lead' to  confusion,  to  failure  to  accomplish 
specific  suppression  objectives,  and  to  excessive  losses  in  time  for  rest 
and  work  on  the  line.  The  present  systems  of  transportation,  particularly 
by  truck,  airplane,  and  by  pack  stock,  are  in  need  of  intensive  improve- 
ment and  correlation. 

QUESTION  STATUS 

a.  How  can  transportation  of  men  Requires  special  and  detailed 

and  equipment  on  the  fire  be  study, 

speeded  up  and  at  the  same  time 
reduced  in  cost. 
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SUPPRESSION  - SERVICE  OF  PERSONNEL  AND  EQIJIPI.iSI^T 


Pioblem  67 . 

Tjffi:  BEST  7fAYS  TO  ORG.miaS  AND  OPERA.TE  NEEDj-D  Sl’PPRBSSIOK 

'•C.0J.Em’ICATi01I  FACILITIES 

...y  

Coiiffiiuni cation  systems  especially  adapted  to  the  needs  of  fire  sup- 
pression have  resulted  froiii  increased  general  use  of  portable  radio  equip- 
ment. As  more  and  better  equipment  bocomos  available,  it  is  reasonable  to 
assume  that  radio  will  be  used  more  and  more  on  going  fires.  This  in  turn 
';Vlll  put  additional  emphasis  on  the  problem  of  organizing  and  managing  the 
net  work  needed  to  meet  the  comiiiimi cation  requirements  of  each  individual 
fire . 


Q.UESTIGNS 

a.  Vi/hat  communication  facilities 
are  essential  to  efficient  con- 
duct of  tne  suppression  .1cb? 

b.  Eow  can  communication  facili- 
ties bo  organized  and  operated 
to  serve  adequately  all  the 
needs  for  coimnuni cation  on  a 
fire? 


STATUS 

Requires  roanalysis  in  terms  of  present 
a va ilablo  equi pme nt . 


Requires  roanalysis  in  terms  of 
present  available  equipment . Pre- 
liminary work  in  organization  of  the 
available  facilities  has  been  locally 
successful. 
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SUPPRESSION  RECORDS 


Problem  68. 


ITRil  Ni^]CSSSAlR/  FIRE  RECORDS  aRD  BUST  LRTiriCDS  FOR  OBTAINING  i^RT) 
IISCCRDING  TB3  RS^IIffiD  INFOR^OAT 


The  need  is  generally  recognized  for  more  accurate  and  complete 
records  of  manpower  and  equipment  performance,  of  fire  behavior,  and  of 
those  variables  on  ^^^hich  both  manpower  and  equipment  performance  and  fire 
behavior  depend.  Nearly  all  presuppression  and  suppression  planning  now 
depends  for  information  on  a heterogeneous  composite  of  past  firs  histor3/ 
and  performance  records  of  varying  standards.  Better  and  more  complete 
plans  could  certainly  be  made  if  better  and  more  complete  data  on  each 
fire  v/ere  available.  Thorough  study  of  these  problems  is  urgently  needed. 


QJJFS'rK)^ 

a.  VJhat  purposes  can  individual  fire 
records  serve? 

b.  trhat  records  are  needed? 

c.  Now  should  records  be  obtained? 

d.  Uhen  should  records  be  obtained? 

e.  ^'Tio  should  obtain  and  compile 
records? 

f.  ViThat  is  the  relationship  between 
record  taking  and  overhead  effic- 
iency? 

g.  How  should  records  be  compiled? 


h.  VRiat  are  the  relative  advantages 
of  different  timekeeping  systems? 

i.  hTiat  can  be  done  to  improve 
record  koepiiig  on  the  fire? 

j.  Kcw  can  better  records  be  ob- 
tained? 


STATUS 

Fairl.y  well  ;TOrked  out.  Improvement 
possible. 

Do. 

Do . 

Dc . 

Do . 

Requires  special  study. 

Systems  developed.  Further  study 
needed. 

S^.^stoms  comiiionly  in  use  involve  much 
time  and  labor.  Improvement  possibl 

RecLuires  special  study. 

Do. 
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EFI’ECTS 


In  tiiG  case  of  intonso  fires  that  ragej  through  forost  or  chaparral 
leaving  complete  destruction  in  their  v/ahe,  the  direct  damage  to  the  cover 
is  obvious  and  definitely  recognized.  Less  obvious,  often  unrocognized  and 
unmeasured,  are  the  daiaaging  effects  to  timber,  reproduction,  soil,  site, 
v/ildlife,  v/atersheds,  recreation,  and  other  values.  In  many  parts  of 
California,  v,rhere  most  fires  run  through  the  ground  cover  and  litter  com- 
paratively lightly,  there  is  relatively  little  damage  apparent  after  any 
one  fire.  Yet,  the  gradual  cumulative  effects  of  those,  light  fires  have 
resulted  in  thousands  of  acres  of  waste  lands  and  underproductive  brush- 
fields  in  this  state,  isolated  peutches  of  mature  timber  inaccossible  to 
logging,  change  in  forest  type  to  loss  valuable  species,  depreciation  of 
scenic  values,  incrcaso  in  costs  and  difficulties  of  fire  protection,  and 
disastrous  floods  and  silting  of  agricultural  lands  with  loss  of  soil  and 
irrigation  waters. 


On  the  other  hand,  it  may  be  that  contain  benefits  may  possibly 
accrue  from  fire  under  some  circumstances,  although  those  have  never  been 
definitely  established,  and  that  fire  under  control  might  be  made  a useful 
agent  in  clearing  the  forest  of  slash,  snags,  .ground  litter,  and  underbrush, 
ill  reducing  the  fire  hazard  of  chaparral  and  inflammable  annual  vegetation, 
in  improving  forage,  and  even  in  aiding  reproduction,  if  tho  detrimental 
effects  are  not  found  to  bo  too  great. 


A knowledge  of  the  detailed  effects  of  forost  fires  is  important 
from  several  standpoints.  First,  it  is  needed  to  justify  an  intensity/  of 
protection  coLimensurate  with  the  benefits  derived  or  the  damages  avoided. 
Second,  the  information  is  needed  for  uso  in  fire 
Third,  data  are  needed  for  damag 
Fourth,  it  is  imperative  that  th 


prevention  propaganda, 
appraisals  that  will  be  valid  in  court, 
d'ima.^Jos  .and  benefits  of  fires  on  different 


kinds  of  areas  and  under  different  burning  conditions  become  knovm  so  that 
controlled  fire  may  take  its  proper  place  as  a land  management  tool. 
Detormination  of  firo  effects  will  load  toward  the  ultimate  establishment 
of  protection  systems  and  policies  based  upon  demonstrable  facts.  Only 
through  a knovjledgo  of  firo  effects  can  the  economics  of  fire  protection  he 


understood. 
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SI‘TSCTS 


Problem  69. 


SATISFACTORY  IlEHIODG  FOR  SSTIMATINq  l''QPSST  7.ALTJPS 

Appraisal  of  the  effects  of  a forest  fire  is  complicated  by  tho 
diversity  of  forest  values  and  the  lack  of  appraisal  methods  for  any  but 
the  siinplest  ones.  Not  only  are  wo  unprepared  to  ostimato  completely  tho 


worth  of  forost  values  on  a given  area 
appraise  tho  effects  of  a fire  running 

Qm^^STIONS 

a.  Rhat  values  and  resources  should 
appraisal  of  fire  effects  include? 

b.  How  can  tho  values  of  forest 
resources  bo  measured  and  ex- 
pressed? 


but  we  arc  equally  unprepared  to 
through  such  values, 

STATUS 

Tlie  more  significant  items  have  boen 
recognized  at  one  time  or  another. 
Satisfactory  methods  of  estimating 
all  the  various  valuos  aro  not 
available,  nor  are  there  reasonably 
exact  methods  of  combination. 
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Problom  70. 

THE  BEST  MPI'HOBS  TOR  MEASURING  AITD  PSTIJAlATIPa  TI-P]  D^TRII£ENTAJ.  Am) 

B]^:eTQIA;L  EliEECTS  OE  Fllgis  T'SldE- iLA^n^  OGC'JREED,  AND ' OF  ’ lE^E- 

DICTINO  TIT!:  PROBABLE  B]:TECTS^  FROH  FIRES  -TIICH  MAY  BE  EX~ 

PECTBD  to  occur  tinder  DI^EREITT  B13RITING-  COPTITTCRa 

Almost  ovory  fire  will  ho.ve  some  bad  effects  and  some  good,  tho  rola- 
tivo  extent  being  determined  by  such  things  as  intensity  of  the  fire  and 
values  on  the  area  before  the  fire.  In  gonoral  the  not  offDCt  of  fire  is 
probably  dotrimontal  to  forest  use  and  production.  More  rarel3'’  tho  effects 
Laay  be  belief icial  as  in  aiding  natural  reproduction,  in  clearing  off  slash, 
snags,  ground  litter,  and  underbrush,  and  in  improving  forego.  Although  tho 
ill  effects  of  burning  are  usually  outstanding,  it  may  bo  that  in  cortain 
instancos  the  benefits  derived  oxcood  tho  d.amage  and  it  is  important  to 
recognize  the  conditions  upon  which  tho  ultimate  egood  or  bad  predominates. 

Doiiiago  to  timber,  reproduction,  forage,  and  improvements  may  be 
quite  readily  measured  and  exprassod  in  terms  of  dollars.  The  indirect 
effects,  such  as  deterioration  or  improvement  of  the  site,  erosion,  and 
loss  of  water  storage  capacit^T-  are  more  difficult  to  appraiso;  3^ot,  their 
values  ma3^  exceed  those  of  more  easily  ascortainablo  character.  Satisfac- 
tory^ evaluation  of  firo  effects  necessitates  co.nsidoration  of  all  rosources, 
including  dependent  vrAues,  as  well  as  a complete  sumi:iation  of  all  losses 
and  gains  into  a grand  total. 

Not  onlyr  is  it  important  to  bo  able  to  measure  firo  effects,  but 
also  it  is  necessary  to  recognize  tho  variables  which  determine  the  magni- 
tude of  the  effects  and  to  understand  how  these  variables  exert  their  in- 
fluences. Those  variables  are  numerous,  involving  weather,  topograph?/, 
fuol,  cover,  soil,  species,  values  at  stako,  frequency  of  burning,  and  many 
others.  Nevertheless,  only  by  a complete  understanding  of  thoir  combinod 
influoncGS  can  fire  dcauago  bo  predicted  under  different  conditions,  or  can 
conditions  be  intolligently  altered  so  as  to  lessen  the  possible  .magnitude 
of  fire  damage. 

It  is  reasonable  to  assume  thet  fire  damage  increases  x'jith  fire  in- 
tensity/ but  preciselyr  vjhat  tho  relation  is,  is  urknown.  To  classify  forest 
fires  according  to  intensity  would  seem  to  be  a conveniont  iiiterm.odiate 
stop  in  relating  independent  variables  to  fire  damage.  An  understanding 
of  what  factors  gxvern  fire  intensity  end  how  they  opDrato  v/ould  permit 
prediction  of  possible  damage  prior  to  a fire,  and  point  out  tho  need  for 
and  means  of  controlling;  those  conditions  particularly  conducive  to  exces- 
sive damage , 

Moreover,  the  effects  of  fire  are  never  all  apparent  immediately 
after  a fire  but  are  gradually  accuraulative  year  after  year  from  subsequent 
dela?/ed  mortality^  a-pd  from  attack  by  insects  and  fungi  of  fire-injured 
trees.  Fire  intensity,  however,  should  be  measurable  during  or  immediately 
after  a fire.  If  from  previous  research  the  relation  between  fire  inten- 
sity and  fire  damage  were  known,  tho  latter  could  at  once  be  estimatod. 
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EFFECTS 


lire  effect  aippraisal  is  only  in  the  incipient  stages  of  progressive 
clevolopnent . A wholly  complete  and  satisfactory  s^^’steru  of  evaluation  of 
all  the  fire  effects  should  not  be  expected  soon.  Nevertheless,  for  purposes 
of  public  education,  legislation,  protection  financing  and  insurance,  there 
is  immediate  need  for  soiao  fairly  trustvirorthy  method  of  estimating  certain 
effects  such  as  the  fire  damage  to  forest  trees.  Thus,  if  too  great  a de- 
gree of  refinement  is  not  required,  fixed  values  might,  from  present  loiow- 
ledge,  be  assigned  to  dai'aage  cf  stands  of  different  t;';’p)es,  age  classes,  and 
conditions  which  would  provide  the  administrator  means  of  gotting  comparable 


imates  ovur  a large  territor^^. 


QUESTIONS 

a.  vVhat  damage  may  forest  fires  do? 


STATUS 

The  more  significant  items  are  rec- 
ognized. Definitions  and  Fiethods  of 
moasureLiont  are  badly  needed. 


b.  l^That  beneficial  effects  may  re- 
sult from  fire? 


Benefits  that;^Lay  result  from  fire 
have  never  boon  woll  dononstrated 
in  California. 


c.  YJhat  are  the  conditions  which 
determine  how  beneficial  or  det- 
rimental a fire  has  been  or 
will  be? 

d.  Hew  should  the  conditions  which 
detenaino  how  beneficial  or  det- 
rimental a fire  is  be  evaluated 
and  integrated? 


Some  general  information  available. 
More  definite  information  is  needed. 


The  more  significent  items  are  rec- 
ognized or  have  boon  recognized  at 
one  time  or  another.  Satisfactory 
methods  of  estimating  certain  values 
are  not  available,  nor  are  thero 
reasonably  exact  methods  of  combina- 
tion. 


e .  Eoxy  should  the  various  individual  Do 
fire  effects  items  bo  evaluated 
and  expressed? 


Hovj  should  the  items  of  fire 
offocts  bo  integrated? 

g.  What  factors  govern  the  magni- 
tude of  the  various  fire  effects? 


Do 


Hoquires  special  study  for  Californ- 
ia cover  types.  Early  daraage  studies 
in  California,  while  indicating  the 
form  and  extent  of  damage  to  timber, 
did  net  cover  entire  field  nor  re- 
late daiasge  to  specific  contributing 
factors. 


h.  Plow  can  the  cumulative  effects  Do 

of  ropoatodL  burning  bo  evaluated 

and  integrated? 

i.  Hew  do  the  iiidivid.ual  fire  No  specific  information  available, 

effects  vary  with  repeated 

burning? 
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QUESTIONS 

j.  V^/hat  is  the  relation  boWoon  fire 
intensity  and  fire  effects? 

k.  Eow  can  fire  intensity  be  evalu- 
ated? 

l.  V/hat  factors  govern  fire  inton- 
sit^T’  and  hov\r  do  those  factors 
operate? 

m.  What  cultural  stops  can  be 
taken  to  reduce  possible  fire 
dai.iage? 

n.  Hov7  do  fires  influence  the 
losses  incurred  from  fungi  and 
insects? 

o.  VJhon  should  fire  effects  bo  ap- 
praised? 


p.  How  can  fire  offsets  bo  appraised 
more  satisfactorily  with  present 
knowlorlge? 

q.  How  can  fire  danage  at  present 
be  nore  completely  evaluated  and 
reported  for  the  purposes  of  ed- 
ucation, law  Giif orcenent , legis- 
lation, protection  financing, 
and  insurance? 

r.  To  what  degree  of  refinenont 
should  individual  fire  effects 
be  evaluated? 


STATUS 

Some  genoral  informiition  available. 
Intensive  study  needed. 

Do 


Do 


Past  attention  mostly  confined  to 
slash  disposal  following  logging  and 
to  light  burning.  More  study  needed. 

Only  the  nost  general  kind  of  infor- 
mation available.  Data  needed. 


Gnieral  practice  is  to  appraise 
soon  after  fire  is  controlled. 
Additional  data,  required. 

Study  badly  needed. 


Do 


Would  require  administreative  decision 
based  on  further  study  of  effects. 
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Problem  71. 


THE  TLACS  OF  CONTPOLLED  BURNING  IN  THE  I^IAFACEl^iElTT 
bl‘  the’  forest  MD  range  LMBS  of  CAT.JFORiTIA 


The  present  status  of  controlled  burning  in  California  is  wholly 
unsat isfactor3?’.  Factual  information  is  essential  to  justification  for 
present  protection  agencies  policies  or  to  revision  of  these  policies  where 
increased  public  benefits  may  result.  Much  of  the  dam-age  caused  by  fire 
in  the  forest  is  obscure,  and  this  very  obscurity  is  responsible  for  the 
?jidespread  belief  that  light  burning  does  no  damage.  Only  prolonged  in- 
vestigation can  give  a true  measure  of  the  eztent  of  both  beneficial  and 
harmful  effects  as  well  as  a correct  understanding  of  the  conditions  under 


which  controlled  burning  can  be  done  to 
harm. 

QUESTIONS 

a.  Under  vjhat  conditions  can  con- 
trolled burning  be  done  with 
safety  and  economy? 


b.  tJhat  tocliniques  of  controlled 
burning  are  most  practical  from 
the  standpoint  of  safety  E.md 
economy? 

c.  Whore  and  when  should  controlled 
burning  bo  employed  in  tho  manage- 
ment of  vjild  lands  in  California? 


achieve  benefits  without  serious 


STATUS 

Information  available  is  based  on 
experience  alone.  No  relation  to 
fire  danger  measures  has  been  attemp- 
ted in  California. 

Information  available  based  on  in- 
dividual experience  does  not  answer 
the  vfhole  problem.  A.dditional  study 
is  needed. 

Now  practiced  rather  indiscriminately 
on  range  lands  with  much  conflict 
between  operators  and  protection 
agencies.  A high  priority/  problem, 
particularly  concerning  State  and 
County  protection  administration. 


-115- 


ECONOiiTCS 


The  ultimate  obioctivo  of  forost  munagemont  is  to  obtain  tho  full 
social  bcnofits  of  the  forest  and  its  products  v/ith  tho  least  cost.  To 
minimize  economic  and  social  losses  to  the  public,  the  noc3ssit3"  for  pre- 
vention or  control  of  forest  fire  is  fast  becoming  universally  recognized. 


But  fire  control  expenditures  must  be  eccnonically  commensurate  vrith 
benefits  derived  by  protection  from  fire  benefits  to  the  lumber  industry, 
tc  roprcducticn,  to  watersheds,  to  wildlife,  to  recreation  and  scenic  values, 
to  local  populations,  and  to  the  num.erous  other  forest  users  and  usages. 

The  optimum  intensity  of  fire  protection  tc  bo  given  any  area  depends  upon 
the-  purposes  of  the  management  of  that  particular  area,  the  objectives  of 
each  forost  management  purpose,  the  values  to  be  protected,  and  the  expense 
of  maintaining  tho  requisite  fire  protection  organization. 


Fire  protection  cost  may  bo  reduced  not  only  by  perfection  of  organ- 
izations and  tocliniques,  but  also  b^'  a judicious  distribution  of  expenditures, 
by  competent  cooperation  between  different  agencios,  by  agreeable  and  equit- 
ablo  legislation  and  prudent  enforcement,  and  by  land  use  well  considered 
from  tho  standpoint  of  fire  protection  noeds.  Such  courses  of  action  bring 
about  officienc^;’  in  securing  maximum  accompli shiments  at  minimum  cost,  and 


at 


v-.-. 


ime  time  are  conducive 


oral  public  confidence  and  civicism. 


These  are  economic 
difficulties  confronting 
privato  forests  and  to  ma 
onic  and  socia.1  system, 
required  to  solve  those  p 


problems . They  must  be  solved  tc  cvercorao  the 
inteiligont  land  managjment  of  both  public  and 
he  forest  land  take  its  proper  placo  in  our  econ 
Tho  forest  economic  investigation  that  v/ill  bo 
roblems  is  necessarily  a nest  important  class  of 


research. 
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I^obleiii  73. 

IHE  _PRO_PER  pP^raiEES  FOR  FIRE  PROTECTION  IN  RELATION 

TO  demonstmble'  benefits 

The  justifiable  cost  of  fire  protection  depends  on  the  benefits  to 
be  derived  from  that  protection.  Thus,  if  timber  production  is  the  object 
of  management,  fire  control  expenditures  must  be  great  enough,  but  only 
great  enough,  to  insure  that  yield  essential  to  the  management  will  not 
be  interrupted.  On  areas  principally  important  as  watersheds,  expendi- 
tures must  be  adequate  to  safeguard  the  dependent  investments.  The  degree 
of  protection  necessary  depends,  therefore,  upon  the  purposes  of  forest 
liianagement  and  the  possible  damage  by  fire  to  forest  values. 

Each  forest  management  purpose  must  have  its  particular  objective, 
probably  in  terms  of  the  maximum  allowable  burn  under  which  a sustained 
yield  of  forest  productivity  is  possible.  The  adequacy  of  the  organization 
will  be  measured  by  hovi  xvell  these  objectives  are  met.  The  cost  of  the 
fire  protection  organization,  therefore,  hinges  directly  upon  the  fire 
control  objectives.  The  importance  is  obvious  then  of  the  necessity  for 
specified  objectives  which  are  to  serve  as  an  economic  basis  for  financ- 
ing fire  control  activity  and  for  distributing  finances  betwoen  protect- 
ion units. 


QUESTIONS 

a.  I'Vhat  should  be  the  ratio  between 
cost  of  protection  and  value  of 
benefits  on  public  forest? 


b.  How  can  the  ratio  betv/een  cost 
of  protection  and  value  of  bene- 
fits be  determ.ined? 

c.  RRat  ratio  between  cost  of  pro- 
tection and  value  of  benefits 
results  in  minimum.,  total  cost? 

d.  liow  can  the  adequacy  or  inade- 
quacy of  fire  control  expendi- 
tures be  determined? 


0.  How  should  the  cost  bo  calcula- 
ted for  an  adequate  fire  control 
system  to  meet  certain  object- 
ives? 


STATi.JS 

The  benefits  derived  by  having  an 
adequate  fire  control  systeiPi  are 
based  primarily  on  the  possible 
damage . Damage  appraisal  to  all 
forest  values  is  not  yet  satisfac- 
tory. 

Do. 


Has  not  been  established. 


During  the  past  decade  various 
kinds  of  investigations  and  studies 
have  been  made  to  determine  both  the 
needs  and  cost  of  an  adequate  fire 
control  system. 

Revisions  are  being  made  contin- 
uously as  better  data  become  avail- 
able . 
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QJJSmC^ 

f.  On  what  basis  should  firo  con- 
trol onponclituros  bo  distributed 
botwoon  protection  units  with 
differoncGS  in  intensity  of  firo 
probleiTi? 

Eow  does  the  interrelation  of 
costs  of  prevention,  prosuppros- 
sion,  and  suppression  influonco 
cost  of  protection? 

-h.  How  should  the  distribution  of 
expenditures  between  prevention, 
pr(5suppr0ssion , and  suppression 
be  deterr, lined  for  specific  object' 
ives? 

i.  VJhat  increases  in  fir.^  protection 
are  required  and  justified  on 
planted  areas? 

j.  T^liat  part  should  the  need  for 
fire  protection  of  Liarginal 
lands  and  adjacent  oiroas  play  in 
the  marginal  land  inanagcr.ient? 


STATUS 

Inherent  protection  unit  differ- 
ences as  to  fire  damage  are  recog- 
nized, but  no  strictly  logical  basis 
for  distributing  fire  control  expen- 
ditures between  the  units  has  boen 
advanced. 

Little  on  this  subject  is  knovm. 
Special  study  required. 


Do. 


Some  added  protection  given'-.novv , 
whether  to  proper  extent  is  not  knoxm, 

HHed  for  improved  protection  is 
recognized.  The  place  of  protect ion 
in  the  progroid  is  not  \iq11  defined. 
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Problem  73 


In  California  tliere  is  nearly  twice  as  much  private  as  public  forest 


and  vjaterslied  land  needing  fire  protection.  Because  of  public  values  at 
stake  on  the  private  lands,  their  protection  too,  has  been  recognized  as 
being  largely  a public  function.  The  extent  to  which  public  and  private 
oiAjnership  should  share  in  fire  control  costs  is  an  economic  problem  of  im- 
portance , 

It  is  a matter  of  great  public  concern  that  our  forests  be  maintained 
in  a productive  state,  yet  there  is  often  considerable  conflict  between  the 
interests  of  society  as  a v/hole  and  vhiat  individual  forest  ovmors  conceive 
to  be  their  o^oti  interests.  A sound  policy  of  forest  conservation  must  rec- 
ognize the  public’s  interest  in  private  forests,  the  public’s  responsibility 
for^prot'ecting  these  forests,  and  the  private  owner’s  responsibility  to  the 
public . 


QUESTIONS 


STATUS 


a.  I'Jliat  are  the  public  values  on 
private  lands? 


:^ecognized  on  farm  lands.  Forest 
lands  need  further  consideration. 


b.  Eovj  can  these  values  be  given 
monetary  virorth? 


Little  knomi 


c.  ’^Jliat  measures  should  be  taken  to 
protect  those  values? 


Pattern  established  for  farm  and 
certain  types  of  forest  land. 
Clarko-McNary  Law  represents  only 
partial  solution. 


d.  YJliat  is  the  public  justified  in  Bo 
spending  to  protect  these  values? 


Ijib'at  are  the  responsibilities  Partially  recognized  under  Clarke- 

of  federal,  state,  and  county  McNary  Law.  Comprehensive  study 

govarnmonts  for  public  values  of  noedod. 
private  lands? 


f.  tJhat  is  the  responsibility  of  a Bo 
private  cvnior  to  the  public? 
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Froblen  74. 


ii^o^re:iviEi:T  and  sgisNsioi:  or  forsgt  mo  fife  lai73 

FCF  BETTER  AKD  ClimER  EIRE  PROTECTIOinT 

In  California,  whoro  such  a largo  porcontago  of  tiio  forests  are 
privately  OTvned,  a public  policy  for  forest  conservation  must  be  built 
upon  regulation  of  private  oimers , operators,  and  other  forest  users.  To 
servo  the  public ^s  interests  it  is  desirable  to  provide  some  degree  of  regu- 
lation to  restrict  wanton  handling  of  privately  owned  forests  and  other  un- 
cconoraical  forest  operations  and  practices. 


QUESTIONS 

a.  7hiat  advantages  to  private  owners 
and  fire  protection  agencies  can 
be  expected  to  accrue  from  regu- 
lation of  forest  practices? 

b.  How  should  existing  fire  laW'S  be 
aiaendod  and  extended? 


STATTTS 

Heeds  further  study  in  tlie  light 
of  recent  proposals  for  regulation. 


Heconsideration  and  prograja  needed. 


Problem  75. 


IHE  PORTION  0?  TrIE  SUBSEQJJEHT  INCREASED  COST  ^ 
PROTECTION 'illAT  LOGGMG  OPERATORS  SHOULD'  BE'^R  “ 


Even  the  best  of  logging  practices  leaves  the  cut-over  forest  more 
open  and  v/ith  higher  vrind  velocities,  more  exposed  to  sunlight  and  with 
drier  fuels,  with  an  accumulation  of  slash,  and  with  a denser  understory  of  > 
lesser  vegetation.  All  these  conditions  enhance  the  needs  for  fire  protection 
following  the  opening  of  stands  by  logging  operations.  Of  importance,  there- 
fore, is  the  question  of  who  should  bear  the  increased  cost  of  fire  protec- 
tion on  public  and  private  cut-over  lands. 


QUESTIONS  STATUS 

a.  How  do  different  methods  of  log-  Some  information  available, 
ging  influence  subsequent  costs 
of  protection  of  the  logged 
areas? 


b.  What  portion  of  the  increased  As  yet  undetermined, 

costs  of  fire  protection  should 

logging  operators  bear? 

c.  To  what  extent  should  logging  Do 

operators  be  financially  respon- 
sible for  increased  fire  threat 

to  adjacent  areas? 
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■^•ohlem  76. 

EOmT/BLj]  DISTIlIBUyiON  OF  COST  CF  FHOTECTIOIT 
BY  EQP'SST  TAX  ADJlTS'B'IrLI'vITS 

Closely  allit-.d  tc  tiie  problons  cf  public  and  private  ec.oncmic  respon- 
sibi]  ity  and  interests  and  of  apporv-ioiiment  of  fire  protection  costs  on  log- 
ging operators,  are  the  problems  of  making  forest  waters  and  v/ildlife  bear 
their  share  of  the  financial  fire  protection  burden  and  of  Ic-vr/ing  fees  and 
taxes  on  all  forest  users  and  operators  to  cover  their  proportionate  fire 
control  costs. 

QUESTIONS  STATUS 

a.  On  what  basis  should  cost  of 
fire  protection  be  calculated 
for  purposes  cf  taxation? 

b.  Yhat  tax  adjustments  can  be  lunde 
to  compensate  the  private  earners 
for  protection  of  public  values? 

c.  VJhat  tax  adjust  i:-nts  should  be 
made  to  compeiisite  private  own- 
ers for  increased  fire  threat 
by  public  use  cf  his  land? 


Very  little  information  available. 

Study  needed  to  indicsite  possibil- 
ities . 

Do . 


Problem.  77 . 

FOREST  put:  ITTSUrAIiCE  FOR  PRIVATE  FOREST  Cmmm 

Cf  particular  significance  to  the  private  ovmer  is  the  economic 
problem  of  fire  insurance,  ’ The  desirability" of  such  insurrjice  is  lecog- 
nized  and  it  is  most  important  to  understand  thorcuglily  the  principles 
involved  and  the  conditions  under  ^^dlich  the  practice  would  be  generally 
economical. 


QUESTIONS 


a.  Under  what  conditions  is  forest 
fire  insurance  feasible? 

b.  Hov;  would  insurance  rates  vary 
v;ith  the  intensity  of  fire  pro- 
tection? 

c^.  Hov7  v/ould  insurance  plus  protec- 
tion costs  vary  with  the  expen- 
ditures for  protection? 


STATUS 

Initial  stud3"  completed  in  Californ- 
ia. Results  not  applied. 

Inforraation  lacking. 

Small  amount  of'  information  available. 
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SuiTimary  of  the  77  Fire  Protect  ion  Probl  eriLs  v/itli 
Assignod  Ratings  of  Adiiiinistrative  importance 


Problem 
^ ninnbe^r 

- PREWTION  - 

Relative 

importance 

1. 

The  objectives  and  policies  of  fire 
prevention  work. 

Medium 

2. 

Effectiveness  of  fire  prevention  ac- 
tivitj^  and  of  individual  fire  pre- 
vention measures. 

High 

3. 

Susceptibility  of  different  forest 
fuels  to  ignition. 

Medium 

4. 

Specifications  and  methods  for  fire- 
proofing logging  slash,  right-of-ways, 
campgrounds,  and  other  forest  areas 
exposed  to  different  kinds  of  use. 

Medium 

5. 

Reduction  of  forest  ignitibility,  rate 
of  -^fire  spread,  and  difficulty  of  con- 
trol through  modification  of  silvicultur- 
al, logging,  and  grazing  practices. 

Low 

6e 

Equipment  to  meet  hazard  reduction  needs. 

Low 

7. 

The  relative  probability  of  ignition  of 
forest  fuels  by  different  firebrands. 

Medium 

8. 

Reduction  of  probability^’  of  ignition 
of  forest  fuels  through  elimination, 
modification,  or  control  of  firebrands. 

Medium 

a 

• 

The  risk  accompanying  different  fire 
causing  agencies. 

High 

o 

1 — 1 

The  prevention  measures  best  suited  to 
counteracting  the  fire  starting  habits 
of  forest  users. 

High 

• 

1 — 1 

I — ! 

Road  and  right-of-way  construction  and 
maintenance  specifications  to  minimize 
fire  occurrence  along  the  right-of-v>rays . 

High 

12. 

Short-term  prevention  measures  best 
suited  to  high  fire  danger  resulting 
from  different  causes. 

High 

Reference 
page 

31 

33 

34 

35 

37 

37 

38 

39 

39 

40 

43 

44 


FREVENTION  - FHESUPPRESSIOlNr 


Problem 

number 


13.  Relation  between  ignition  proba- 
bility and  the  physical  conditions 
of  v/eather,  fuel,  topography,  and 
use  which  influence  the  manner  in 
which  fires  start. 

14.  The  conditions  under  v/hich  fire  may 
be  used  as  a management  tool  v7ithout 
undue  risk  to  adjacent  forest  areas. 

15.  Best  method  of  rating  fire  danger  for 
use  in  prevention  work. 

- PRESUPPRESSION  - 

16.  Detection  standards  required  to  meet 
vaiying  hour  control  needs. 

17.  The  best  basis  for  planning  primary 
lookout  detection  systems. 

18.  The  need  for  supplementary.^  detection 
and  the  best  basis  for  planning  an 
emergency  detection  system. 

19.  Improvement  of  structures  and  equip- 
ment for  increasing  the  efficiency  of 
lookout  detection. 

20.  The  best  basis  for  planning  communi- 
cation systems  for  forest  protection 
purposes . 

21.  The  best  basis  for  planning  a trans- 
portation system  for  forest  protect- 
ion purposes.  . 

22.  The  proper  role  of  firebreaks  in 
forest  protection  and  the  best  basis 
for  planning  a firebreak  system. 

23.  The  best  methods  for  securing  water 
storage  facilities  for  suppression 
purposes . 

24.  Equipment  best  suited  to  the  differ- 
ent:: presuppression  and  fire  suppres- 
sion jobs 

25.  Tlie  best  system  for  apportioning  fire 
equipment  among  different  protection 
units . 
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Relative  Reference 
importance  page 

Mediuia  45 


Mediura  46 


High  47 


Lov;  49 

Low  50 

Mediijia  51 


Low  52 


Lov;  53 


Medium  55 

Lc^f^  55 

Low  57 

High  58 

Lot?  59 


rRESUPPRESSION 


Froblera  Relative  Reference 


nmiiber 

importance 

paiR 

26 . 

The  best  methods  for  financing,  servic- 
ing, and  maintaining  fire  equipment. 

Low 

59 

27. 

The  best  methods  for  warehousing  and 
packaging  fire  equipment. 

Lovj 

60 

28. 

The  best  basis  for  planning  the  distri- 
bution and  strength  of  manning  of  fire- 
man stations,  including  the  location 
and  assignment  of  tank  trucks. 

High 

61 

29. 

The  best  balance  betv/een  intensity  of 
protection  and  the  fluctuating  need 
for  protection. 

High 

63 

• 

o 

to 

Reduction  in  ].arge  turn-over  in  short- 
term personnel. 

Low 

64 

31. 

Maintaining  physical  fitness  and  gen- 
eral efficienc3'’  of  protection  personnel 

Medium 

• 

65 

32. 

Training  of  short-term  protection  per- 
sonnel; including  appraisal  of  needs 
for  training,  methods  of  training,  and 
evaluation  of  the  effectiveness  of 
training. 

High 

66 

33. 

Training  of  regular  personnel;  inclu- 
'ding\  s value.'. ti bn  of  the.  needs  for 
training,  methods  of  training,  and 
selection  of  men  for  higher  training. 

High 

68 

34. 

Securing  the  cooperation  which  will 
result  in  most  efficient  protection. 

Low 

70 

35. 

Development  of  fire  suppression  plans 
as  a pre suppress! on  activity  which  will 
make  subsequent  fire  sixppression  action 
most  efficient. 

Medium 

71 

36. 

The  extent  to  which  the  protection  work 
of  different  agencies  should  be  co- 
ordinated to  secure  maximum  protection 
at  lowest  total  cost. 

Lov^r 

73 

37. 

Equitable  distribution  of  fire  control 
allotments  between  protection  units. 

Medium 

73 

38. 

Securing  an  efficient  balance  between 
the  protection  activities  of  preven- 
tion, presuppression,  and  suppression. 

High 

74 
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FRSSUPPRSSSION 


Problem 

in-inber 

Relative 

importance 

Reference 

page 

39. 

Securine  a balanced  presuppression 
organi zation. 

High 

74 

40. 

The  best ^personnel  management  methods 
to  get  better  performance  in  fire 
control. 

Hi^^h 

75 

• 

1 — 1 

The  manner  in  which  values,  their 
oimership,  and  their  susceptibility 
to  damage  affect  the  intensity  of  nec- 
essary fire  protection  and  the  corres- 
ponding pre suppress! on  activity. 

Mediiim 

76 

42. 

The  manner  in  which  probable  fire  oc-  Medium 

currence  affects  the  intensit}?'  of  nec- 
essary fire  protection  and  corresponding 
pre  suppress  ion  activity?”. 

77 

43. 

The  manner  in  which  probable  rate  of 
spread  affects  the  intensity  of  neces- 
sar3''  fire  protection  and  corresponding 
presuppression  activity. 

Medium 

78 

44. 

The  manner  in  which  difficulty  of 
control  affects  the  intensity  of  neces- 
sar3^  fire  protection  and  corresponding 
pre suppression  activity. 

Medium 

79 

45. 

The  needs  fire  danger  rating  must  fill 
and  the  best  methods  of  estimating  fire 
danger  for  these  purposes. 

High 

80 

45. 

The  needs  fire  records  must  fill  and 
the  best  methods  for  compiling  and  ana” 
lyzing  the  required  data. 

HigJi 

82 

47. 

Adoption  of  uniform  methods  of  report- 
ing and  compiling  forest  fire  data  by 
the  different  protection  agencies. 

Medium 

83 
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Problem 

'^number 

4Go 

49. 

50. 

51. 

5G. 

55. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 


SUFPPESSION 


Relative 

Reference 

- SUPFxtESSION  - 

importance 

page 

The  fire  suppression  objectives  and 
policies  0 

High 

85 

The  best  methods  for  mobilizing  and 
dispatching  manpower  and  equipment 

Lox'j 

86 

for  fire  suppression. 

Methods  for  predicting  and  integral-  High  08 

ing  fire  behavior  and  suppression  ac-* 
complishraont  inforriiation  necessary’- 
to  proper  planning  of  fire  strategy. 

Providing  infoniiation  and  data  neces-  High  90 

sary  for  planning  the  detailed  tactical 
operations  required  to  carip"  out  the 
suppression  job. 


The  best  methods  for  accomplishing  the  High  92 

physical  jobs  of  locating  and  construct- 
ing firelinoe. 

The  best  methods  for  securing  greatest  High  93 

manpower  efficiency  in  ’’on-the-line”  jobs. 

The  hand  and  power  equipment  best  suited  High  94 

to  the  different  line  operations  and  the 
best  techniques  of  use. 

Safety  principles,  practices,  and  equip-  Low  95 

meat  best  suited  to  requirements  of  the 
suppression  job. 

Development  of  the  best  principles,  High  96 

practices,  and  equipment  for  the  bach- 
firing  job. 

The  best  techniques  for  line  holding.  Low  97 

The  best  techniques  for  patrol  and  Low  97 

mop-up. 

The  best  fire  fighting  techniques  Medium  98 

for  handling  spotting,  crowning,  and 

fingering. 

The  best  raethods  for  gathering  and  dis-  High  99 

seminating  needed  information  on 
behavior  of  fires  and  progress  of  con- 
trol operations. 
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SUPPRESSION 


Problen 

niu.iber 

Relative 

importance 

Reference 

page 

51. 

The  best  methods  for  deteriiD.ning 
needed  strength  and  duration  of 
raanning  a fire  following  control. 

Medium 

99 

62. 

The  best  m.ethods  for  predicting 
those  fire  behavior  phenomena  such 
as  rate  of  spread,  crowning,  spot- 
ting,  and  fingering  which  influ- 
ence the  suppression  job. 

High 

100 

62. 

The  structure  and  management  of  the 
overhead  organization  vjhich  will 
meet  the  suppression  needs  of  large 
fires  most  efficiently. 

Medium 

102 

64. 

The  best  principles  and  methods  of 
camp  management  to  insure  maximum 
nuinbers  and  efficiency  of  men  on  the 
fireline . 

Medi’om 

105 

65. 

The  best  methods  for  handling  and 
servicing  fire  fighting  tools  and 
equipment  on  going  fires. 

Lovv- 

107 

66 . 

Economical  and  expeditious  trans- 
portation of  m.en,  equipment  and 
supplies  on  fires. 

Low 

107 

67. 

The  best  ways  to  organize  and 
operate  needed  suppression  com- 
munication facilities. 

High 

108 

CD 

The  necessary  fire  records  and 
the  best  methods  for  obtaining 
and  recording  the  required  in- 
formation. 

High 

109 

4BS- 


EFFECTS  - SCONOkIGS 


Problera  Relstive  Reference 


nuifoer 

- EFFECTS  - importance 

page 

59. 

Satisfactory  methods  for  estimating 
forest  values. 

High 

111 

70. 

The  best  methods  for  measuring  and 
estimating  the  detrimental  and  bene- 
ficial effects  of  fires  which  have 
occurred,  and  of  predicting  the  pro- 
bable effects  from  fires  which  may  be 
expected  to  occur  under  different 
burning  conditions. 

High 

112 

71. 

The  place  of  controlled  burning  in  the 
management  of  the  forest  and  rrmge 
lands  of  California. 

High 

115 

- ECONOMICS  - 

72. 

The  proper  expenditures  for  fire  pro- 
tection in  relation  to  demonstrable  bene- 
fits. 

High 

117 

73. 

The  public  values  at  stake  on  private 
lands  and  their  worth  to  the  public  to 
protect  them. 

High 

119 

74. 

Improvement  and  extension  of  forest  and 
fire  laws  for  better  and  cheaper  fire 
protection. 

Medium 

120 

75. 

The  portion  of  the  subsequent  increased 
cost  of  protection  that  logging  operators 
should  bear. 

Low 

120 

76. 

Equitable  distribution  of  cost  of  pro- 
tection oy  forest  tax  adjustments. 

Medi^om 

121 

77, 

Forest  fire  insurance  for  private  forest 

Medium 

121 

owners. 
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Distr ibution  of  tho  77  Fire  Protection  Probloinn  into  Throe 
Cl£issos  of  Relative  Iniportanc ~j 


1 

Importance  | 

Rrevontion 

Pro  suppress  ion  ^ Sup-Dross  ion 

1 Effects 

Sconorrdcs  l 

o 

24 

48 

11  T 

' I 

o 

23 

50 

G9 

72 

o 

I — 1 

29 

51 

70 

73  1 

11 

52 

52 

VI 

i 

12 

o5 

53 

: 1 

Higli 

15 

33 

54 

> ! 

1 

i 

39 

56  • 

1 

40 

60  1 

\ 

1 

45 

62  , 

1 

1 

i 

46 

57 

68 

1 

i 

1 

13 

59 

74 

1 

1 

1 

31 

61 

76 

.. 

U- 

51 

63  j 

77 

i n 

‘ t 

35 

64  i 

R 

37 

i 

‘IvIodiiUTi 

13 

41 

1 14 

42 

ij 

t i 

44 

■ 

47 

! 

i 

1 

A - J 

1 

! 

^ 5 

!i 

16 

49 

' 

I 6 

17 

55 

75 

1 'i 

• • 

19 

57 

20 

58 

1 i 

Qv> 

o.. 

1 L0V7 

i 

23 

^ c 
o6 

i -j 

25 

i 

'i 

26 

i! 

27 

li 

30 

1 

1 

! 

1 j 

34 

i 

J 

j 

l| 

ij 

36 
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SJi]GTION  V 


glKE  PROTIGTIOH  RJCSiL-JiCH  ^ORK  PROJECT 


Ob  jocti^vos^and  I^Mcios 


Tho  function  of  forest  firo  protection  rosoarch  in  California  is  to 
aid  forest  aclriinistrators  solve  firo  control  problems  by  socurin,^  basic 
information  and  by  suggosting  practical  applications  of  the  results  obtained. 
Roco/pLiized  means  of  obtaining  information  in  tiio  field  of  firo  protection 
oro  through  appliod  research  and  detailod  analysis  of  past  firo  history  and 
control  accomplishiiiont  records.  Close  association  with  forest  administrators, 
limited  participation  in  protection  activities,  and  detailed  analysis  of 
sp  )cific  problems  provide  the  basis  upon  Vvhich  practical  applications  of  study 
results  may  bo  suggested.  The  decision  to  modify  firo  control  practice  in 
the  light  of  now  or  hotter  information  and  the  manner  in  which  those  modifica- 
tions aro  executed  aro,  of  course , vfithiii  the  solo  jurisdiction  of  forest 
administration.  Because  of  the  tremendous  scope  of  the  field  and  the  immodiat; 
nood  for  doveloiemont  in  iaany  directions,  tlioro  is  recogni.zed  the  nood  for  both 
concerted  cooperation  and  a division  of  labor  between  research  and  administra- 
tion in  the  attack  on  high  priority  problems.  Cooperative  effort  in  the 
solution  of  some  and  iiidopondent  study  in  others  will  continue  as  in  the  past. 

The  success' of  an^T-  long-term  fire  research  program  in  California  must 
bo  moarured,  first,  by  the  extent  to  which  the  program,  contributes  to  hotter 
firo  control  methods  and  pr.acticos  within  the  region,  and  second,  by  the 
.'ixt.int  to  which  it  contributes  basic  knowledge  of  broad  application  and  value 
for  the  general  advancomnit  of  firo  control  practice  on  a national  scalo. 

Thus  the  selection  of  proble.ms  for  the  long-term  fire  research  program,  of  tho 
California  Station  and  the  maiin.^r  of  their  attack  will  be  guided  by  tho 
follovvirig  principles: 


1.  T.ho  importune. e of  thj  solutions  of  the  problems  to  California 
forest  protection  adrainist  rat  ion  will  bo  tho  chief  consideration 
in  establishing  research  priority. 

2.  Studies  of  individual  problems  will  bo  aimed  toward  solutio.ns 
in  terms  applicable  to  California  conditions, 

3.  .Fund.amontal  research  required  for  solution  of  practical  adi7iinis- 
t rati  VO  problems  wrill  bo  conducted  in  sufficient  detail  to  insure 
broad,  genoracl , and  ^eorraanont  application  of  the  principles  and 
mothods  evolved. 


Vihilo  the  objective  of  a long“t.)rm  research  program  is  the  solution 
of  major  prob.loms  through  the  orderlj?-  conduct  of  uninterrupted  research, 
consideration  must  also  be  given  to  other  functions  of  the  Fire  Research 
Division  which  mako  it  a.n  offoctivo  service  organization.  These  functions 
raquire  that  long-term  program.s  bo  interj?uptod  as  the  need  arises  to  vjork  on 
special  problems  and  perform  other  services  for  the  immediato  advantage  of 
fire  control.  The  prioritijs  established  in  the  long-term  program  to  bo 
develop  )d  in  this  analysis  will  bo  modified  to  tho  extent  necessary  to  meet 
those  regional  S-hort-period  nuods. 
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Or.^,anization 

Organization  of  the  SxporiiTiont  Station  Fire  Protection  Rosoarch 
Division  riust  p.lay  an  important  part  in  tho  dovelopmont  of  a rosoarch 
progrjim.  Tho  prob3.Giiis  soloctod  for  study  must  bo  divided  botv/oon  the 
recognized  rcsoarcli  line  projects,  each  concerned  vjith  a particular 
field  of  studjr.  Those  selected  for  plann.ed  attack  must  furthermore  be 
susceptible  to  effectivo  study  by  tho  available  organization. 


Lino  Projects.  Tho  field  of  forest  fire  protraction  rosoarch  at 
the  California  Forest  and  Range  E:q)orinont  Sta.tion  is  hero  coiisidorod  to 
be  divided  into  four  lino  projects  dealing  vath  different  but  closely 
related  toclmical  aspects  of  the  protection  problem: 


(1)  The  Control  project  dealing  with  studi 
activities  and  tho  development  of  bettor  methods; 
ment  in  the  fields  of  prevention,  prosupprossion , 


es  of  protection  agency 
practices,  and  epuip- 
and  supp r o s s i on ; 


(2)  Th 


relationships 


o Behavior  Projocti'^ concerned  v/ith  study  of  the  physical 
between  tho  nur-urous  forest  fire  behavior  phenomenaL  and 


their  pertinent  constant  and  variable  controlling  factors  to  provide  fact 
ual  infoiiaation  basic  to  tho  solution  of  problems  in  the  control  and 
effects  fields; 


(3)  Tho  Effects  Project  to  which  is  assicuned  problems  of  evalua- 
tion of  the  destructible  forest  resources,  tho  damages  and  benefits 
resulting  from  fires,  and  problems  pertaining  to  the  use  of  fire  as  a 
managemeiit  tool; 

(4)  Economics  dealing  with  all  aspects  of  protection  financing.^ 


1/  A problem  analysis  for  the  Fire  Behavior  Research  Project  at  the 
California  Forest  and  Range  Experiment  Station  was  prepared  in  3.938. 
Refercnco  is  made  to  that  work  for  detailed  material  not  contained  in 
the  present  analysis  of  the  general  field.  Any  nroble.m  priorities 
established  hero  in  conflict  with  those  previously  dotcrmiiiod,  however, 
sunersodo  those  of  the  earlier  date. 


2j  Although  Economics  has 
Division,  this  analysis  has 
ii'.iportancG  in  the  fire  cont 
consideration  cither  within 


never  boon  granted  project  status  in  tho  Fir 
revealed  a nuimber  of  economic  questiozis  of 
rol  field  which  should  ovontually  bo  given 
tho  Division  or  in  cooperation  w'ith  tho 


Division  of  Forest  Economics. 


P 0 r s onnol  and  Fa c i 1 i t i o s . The  need  for  diversified  attach  on  dif- 
ferent aspects  of  various  fire  control  probloras  was  early  recognized. 

There  were  phases  of  several  control  probleiiiS  susceptible  to  direct  attach, 
bat  at  the  same  tine  it  was  evident  that  a knov»rledge  of  fire  behavior 
phonoi;iona  wo.s  necessary  to  the  solution  of  a numbor  of  major  problems. 

Thus  the  Pire  Research  Division  of  the  Experiment  Station  was  led  to  a 
cone  out  rat  ion  of  effort  upon  two  projects,  Behavior  and  Control.  A.11 
personnel  are  at  the  present  time  engaged  in  studios  in  these  fields  with 
the  distribution  of  individuals  betwocn  them  indicated  below: 


Behavior  l>pntrol 


C. 

C.  Buck  (1/2) 

C. 

C. 

Buck  (1/2) 

w. 

L.  Foils  . 

H. 

D. 

Bruce 

R. 

W.  Stromborg--/ 

C. 

A. 

Abell  ^ / 

Blanchard-“'^ 

R. 

E. 

In  addition  to  the  personnel  indicated,  the  Behavior  Project  is 
normall^r  augmented  during  a portion  of  the  summer  field  season  by 
employment  of  two  to  four  students  or  other  temporary  men.  No  short- 
term assistance  is  regularl3r  available  to  the  Control  Project  although  a 
number  of  positions  under' Experiment  Station  supervision  have  boon  financed 
by  the  Region  in  the  past,  primarily^  in  connection  with  cooperative  pro- 
suppression  planning  projects. 


Field  experimental  work  in  fire  behavior  is  largely  confined  to 
the  Shasta  National  Forest,  designated  as  a fire  experimental  forest,  in 
northern  California.  Exporimont  Station  office  and  dormitory  buildings 
are  maintained  at  the  Forest  Supervisor’s  hoadquart ers  in  Mount  vShasta, 

A combination  office-laboratory  building  at  Pilgrim  Creek  Nursery  cast  of 
McCloud  serves  as  field  headquarters  for  the  behavior  research  personnel 
during  the  summer  fire  season.  Both  stations  a3:*o  closed  during  the  winter 
months.  The  branch  stations  of  other  Research  Divisions  of  the  Experiment 
Station  provide  additional  available  facilities  in  various  other  parts  of 
the  state.  In  addition  to  these,  reamerous  laboratory  facilities  are 
made  available  at  Berkeley  through  the  cooperation  of  various  departments 
of  the  University  of  California. 


V Indefinite  appointment. 

Absent  on  Wo-yoar  detail  to  Massachusetts  Institute  of  Technology. 
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Long-t oiin  Ilevsoarch  Progra^a 


Only  a linitod  number  of  tho  major  prot action  problons  in 
California  can  bo  attackod  b3^  tho  prG.sont  fire  research  organization 
with  promise  of  solution 'within  any  roasoiiable  long-tema  period.  A 
planrtGd  rGsoarch  progrom,  therefore,  should  bo  aimed  specifically  at  tho 
problems  whoso  solutions  are  expoctod  to  yield  tho  greatest  protection 
benefits  by  the  time  that  progress  in  fire  control  proctico  makes  iiocOS” 
saiy  a reovaluation  of  problem  importances.  Tho  imenodiate  task,  then,  is 
to  select  from  the  tota.1  nuiaber  of  problems  those  to  v/hich  research  can 
contribute  the  most  within  a reasonable  timiG,  and  from  those  to  select  a 
few  of  higher  priority  for  iLimediato  attack.  The  preparation  of  detailed 
study  plans  is  outside  tho  scope  of  this  anal5'sis. 


Classification  of  Problems.  Few  of  the  major  fire  protection 
problems  are  susceptible  to  solution  as  unit  studios.  In  almost  every 
case  their  solutions  depend  upon  tho  results  of  a number  of  correlated 
studios  in  two  or  more  line  projects.  In  assigning  research  priorities  to 
the  problGLis  it  is  therefore  desirable  to  consider  tho  part  that  each  lino 
project  contributes  to  the  conploto  sol.ution  of  each  prob3.Gn.  Another 
important  consideration  is  the  extent  to  which  an  individual  study  c'ln  bo 
made  to  servo  tho  needs  of  more  than  one  problom.  The  scope  of  the  stud- 
ios should  bo  such  that  their  results  may  be  gonoral.ly  applied  to  the 
solutions  of  all  problems  reoLuiring  similar  information. 


In  setting  up  the  basis  upon  which  tho  research  priorities  havo 
been  established,  therefore,  all  77  problems  havo  been  broken  down  to 
show  tho  kind  and  amount  of  research  needed  for  their  solutions.  This 


break-down  is  presented  in  sumiaary  form  in  tho  accompanying  table.  In  tho 
aiealysis  of  the  77  major  administrative  problems  the  following  six  quali- 
ties havo  been  considered:  (1)  tho  relative  imoortanco  of  the  solution 
of  each  problem  to  firo  control;  (2)  tho  number  of  kinds  and  inter- 
dependence of  studios  neoded  for  solution  of  each  problem;  (3)  suscepti- 
bility of  the  different  parts  of  each  problom  to  solution  by  tho  usual 
research  methods;  (4)  limitations  placed  upon  solutiors  by  tho  availa- 
bility of  personnel,  time,  and  facilities;  (3)  the  present  attack  status 
of  individual  studies;  o.nd  (6)  whether  a problem  could  best  bo  treated 
by  tho  Experiment  Station  or  as  an  administrative  study  by  tho  Region. 

In  tho  table  those  six  qualities  wore  designated  as  follows: 


(1)  Tho 
tho  table  into 
iiiiportaiice , 


relative  import arace  of  problems  is 
throe  major  parts  designated  high. 


shown,  by  division  of 
modi um , and  1 ow 


(2)  Tho  need  for  particular  kinds  of  study  is  indicated  by  the 
presence  of  one  or  mere  code  letters  under  the  appropriate  3ubdivisio3is 
of  tho  respective  line  projects  — Control,  Behavior,  Effects,  and 
Economics.  Dopcndenco  of  the  solution  of  any  phase  of  a problem  upon 
availability  of  basic  information  which  must  bo  supplied  by  other  related 
studios  is  indicated  by  the  letter  L i2e  the  colui.in  for  tho  field  in 
which  final  solution  belongs. 
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PROBLEMS 


PROBLir 

ITOLEER 

2.  EITECTIVBirESS  OF  FIRE  PRETECTIOK  ACTITIXy  /in)  OF  IlffilTIDUAL  FIRE  PEEVHITION  lEASURES. 

9.  THE  RISK  ACCOlTAlPaNG  DIFFIRIUT  FIRE  CAUSING  AGHXIES. 

10.  THE  PRETEtmOK  ISASCPJS  BEST  SUITED  TO  CC'ENmACTING  THE  FIRE  STARTHTG  HABITS  OF  FOREST  USIES. 

11.  ROAD  AND  RIGHT-OF-VJAY  CONSTRUCTION  AND  IF  IINTJU T.'CE  SPECIFICATIONS  TO  NINIiaZE  FLRE  OCCURRUrCE  AiONG  THE  RIGHT-OF-V/AYS. 

12.  SHORT  7ER1.:  PREVETmON  BEST  SUITED  TO  HIGH  FIRE  DANGER  RESULTING  FROU  DIFFERENT  CAUSES. 

15.  BEST  HETHOD  OF  RATING  FIRE  DANGFR  FOR  USE  IN  IPE7ENTI0K  WORK. 

24.  EQUIFITI.T  BEST  SUITED  TC  HrE  DIFFERECT  'tpESUTtprjjjsION  AIR)  FIRE  SUPPRESSION  JOBS. 

28.  THE  BIST  BASIS  FOR  PLAliaUG  THE  DISTRlBUTIOlf  .AID  STREl.'GTH  OF  I'Ainmro  OF  FIREJiAN  STATIONS,  INCLUDING  TEE  LXATION  AND  ASSIGHTirr  OF  TAN"K  TRUCKS. 

29.  THE  BEET  BALA.IDE  EET.'.TE:  IimUSITY  OF  IROTECTION  AID  THE  FLUCTUATING  NDED  FOR  PROTECTION. 

32.  TRAINUTG  OF  niORT  TERN  PROTECTION  PERSONNEL;  IlSOLUDING  APPRAISAL  OF  NEEDS,  METHODS,  AID  EVALUATION  OF  THE  EFFECTIVENTSS. 

33.  TRAHONG  OF  REGULAR  PEBSOin:EL;  INCLUDING  EVALUATION  OF  TEE  lUSDS  FOP  TR-AHTING,  METHODS  OF  TRAINTNG,  AID  SELECTION  OF  J.G5J  FOR  KrOHER  TR.AINING. 

38.  SECURING  Ai:  EFFICIENT  BAL'JDE  ESr./EE:  THE  PROTECTION  ACTIVITIES  OF  FREVEIH’ION,  HJESUPPRESSION,  AID  SUPFKES.SION. 

39.  SBCURESG  A EALAIEED  rRESUPTRES.SION  CRGANIZATION. 

40.  THE  BEST  PERS0I3CEL  MiJIAGEMETD  IPTHODS  TO  GET  BETTER  lERFORMANCE  IN  FIRE  CONTROL. 

45.  TEE  NEEDS  FIRS  DANGEP  RATED  MUST  FILL  .UD  THE  BEST  IJETHODS  0?  ESTEViTUNG  FIRE  DAICER  FOR  THESE  PURPOSES. 

46.  THE  IH:?DS  FIRE  RECORDS  lUST  FILL  AND  THE  BEST  METHODS  FOR  COTILING  AM)  .’JUtLYZEJO  THE  RETUIRED  DATA. 

48.  THE  FIRE  SUPIPE^SION  OBJlUTTVES  AI.D  POLICIES. 

50.  METHODS  FCP.  IHEDICTETG  AND  ErTEGR/TETG  FIRS  BEP.AVICR  AID  SUPPRESSION  ACCOMPLISHMHIT  BCFOBMATION  NECESSARY  TO  PROPER  PL/'GNTND  OF  FIRF  STRATEGY. 

51.  PROVIDING  INFCRWTIOH  AND  DATA  lECESSARY  FOR  FLAMENG  THE  DETAILED  TACTICAL  OPERATIONS  REQUIRED  TO  CARRY  OUT  THE  SUPPRESSION  JOB. 

52.  THE  BEST  METHOD.'"  FOR  AC C (S.1PLISIIETG  THE  PHYSICAL  JOBS  OF  LOCA.TIIE  AND  CCKSTRUCTING  FIRE  LINDS. 

53.  THE  BEST  IDTRODS  FOR  SECURING  GREATEST  INJDO'.'DR  EPFICIENCY  IN  "ON-THE-LINE’*  JOBS. 

54.  THE  HAND  AID  PO'.'.ER  EOUIPlJirT  BES.T  .SUITED  TO  THE  DIFFERENT  LINE  OPERATIONS  AID  THE  BEST  TECKNIGUES  OF  USE. 

56.  DEVELOPMENT  OF  THE  HEST  PRINCIPLES,  PRACTICES,  AND  E-:*JIPMIIIT  FOR  THE  BACKFIRING  JOB. 

60.  THE  BEST  lETHODS  FCR  GATHERIID  AND  DISSaiDKTlKG  NEED5D  INFORMATION  ON  BEHAVICE  OF  DD  FIRE  AND  PROGRESS  OF  CONTROL  CPERATIONS. 

62.  THE  BEST  IDTHODS  FOR  PREDICTING  .SUCH  FEE  BEHAVIOR  PHHNCKENA  AS  SPREAD,  CROV.UIMJ,  SPOTTING,  /ID  FIITGEEG  V.HICH  INFLUENCE  THE  SUPPPESS.ICN  JCB. 

67.  THE  BEST  WAYS  TO  CEGANIZE  AID  OPERATE  NEEDED  SUPPRESSION  COMLmUCATI  ON  FACILITE3. 

68.  THE  NECESSARY  FIRE  RECORDS  AND  THE  BEST  METHODS  FOR  OBTAnnNG  AND  RECORDING  THE  REOUIRED  INTORMATIOi:. 

69.  SATTSFACTORY  IFTHODS  FCP.  ESTIMATIl.'G  FCSIEST  VALUES. 

70.  TIH  BEST  METHODS  FC3?  MEASURING,  ESTHATIIJG,  AID  PREDICTING  THE  DETRUDNTAL  AND  BENEFICIAL  EFFECTS  OF  FEES. 

71.  THE  PLACE  OF  CONTROLLED  EURNnTG  IK  THE  KJSNAGIIDNT  OF  THE  FCREST  AID  RANGE  LAIDS  OF  CAIIFOHIIA. 

72.  THE  PROPER  EXPENDITURES  FOR  FEE  PROTECTION  IN  RELATION  TO  DEMONSTRABLE  BENEFITS. 

73.  THE  PUBLIC  VALUES  AT  STAKE  OK  PRIVATE  LAIDS  AID  THEE  UCRTE  TO  THE  PUBLIC  TO  PROTECT  TEEM. 

1.  THE  OBJECTIVES  AND  POLICIES  OF  FIRE  PREVHITTON  7.’CRK. 

3.  SUSCEPTIBILITY  OF  DIFFJEPIT  FOREST  EUTDS  TO  IGNUnON. 

4.  SPECTFICATIOPS  AID  1/ETHODS  FOP  FEEPROOFING  LOGGHIG  SLASH,  RIGHT-OF-WAYS,  CAMP  GROUIDS,  AID  OTHER  FOREST  ARFAE  EXPOSED  TC  DIFFEP.EIT  EUDS  OF  USE. 

7.  THE  RELATIVE  PROBABILITY  OF  IGNITION  OF  FOREST  EUELS  BY  DIFFERPHT  FIREBR/JDS. 

8.  REDUCTION  OF  PROBABILITY  OF  lONITIOK  OF  FOREST  FUELS  THR0UC5!  ELIMirATION,  MODIFICATION,  OR  COIDRCL  OF  FIRFBRAM)S. 

13.  RELATION  BET",EE1!  IGNITION  PROBABILITY  AID  THE  PHYSICAL  COIDITIOKS  OF  LEATHER,  FUEL,  TOPCGPAPHY,  AID  USE. 

14.  THE  CCKDITICflS  UIDER  '/HICH  FEE  MAY  BE  USED  AS  A MA.NA.GEI.ENr  TOOL  'aTHOUT  UNDID  RISK  TO  ADJACENT  FrPEST  AREAS. 

18.  THE  IHED  FOR  SUPFLEL'ENTARY  DETECTION  fND  lEE  BEST  BASIS  FOR  PL'KNTNG  AN  ElERGENCY  DETECTION  S.VSTa: . 

21.  TEE  BEST  PA^IS  EUR  PLAKITNG  A E.'J'GBORTATI OH  SYSTEM  FOR  FCPKST  PRCT=OTICFI  PURPOSES. 

31.  MAHTTAINTNG  FHYSIC.'1  fitness  aid  GEI'EIIAL  efficiency  of  PROTEUTKXJ  PESSONim. 

35.  DEVELOPMENT  OF  FEE  SUPPRESSION  PLANS  AS  A ERESUPFRESSION  ACTIVITY  ’.5110!!  WILL  MAKE  SLDSEOUENT  FEE  SLEPRESSION  ACTION  MOST  EFFT''IENr. 

37.  equitable  DLSTRIEUTION  0?  FIRE  CONTROL  ALLOTIHMTS  EET.7EEN  PROTECTICN  IINITS. 

41.  THE  MAJINER  E WT-TCF  VALUES,  IHEIP  O’/'N’ERTIIP , AID  IHEE  ^GEPTIBILITY  TO  DfV.tOT  AFFEUT  THE  INTENSI'TY  OF  NECESSARY  FEE  PROTEUTION. 

42.  THE  ’ANHEP  IK  '.’.'HICH  PRCBABLE  FEE  OCCURRENCE  .AFFECTS  TIE  IirTENSITY  OF  NECESSARY  FEE  PROTECTION  AND  CORPESPOIDEG  PRESLAPPRESSIOK  ACTIVITY. 

4-3.  THE  lA.I-NER  IN  "HICT  PROP 'RLE  R/TE  OF  SPREAD  ^AFFECTS  THE  ETENSITY  OF  IPECESSARY  FEE  PROTECTION  AND  CORRFBPO’'DT»r-  PRESUTTRESSION  ACTIVITY. 

44.  THE  MANN'ER  IN  '.VHICH  DIFFICULT^  OF  CONTROI  AJFECTS  THE  lEITEl'SITY  OF  NECESSARY  FEE  PROTECTION  APD  C CPHESPONDII,U  Pbe^IPTT’^^SION  ACTIVir''. 

47.  ADOPTION  OF  UNIFORM  METHODS  OF  REPORTING  .'-AD  COmilNG  FOREST  FEE  DATA  BY  THE  DEEHRENT  PROTECTION  AGENCIES. 

59.  THE  BEST  FEE  FIGHTING  TECHNIQUES  FOR  HANDLING  SPOTTIID,  CROWNUD,  AID  FIIDEREG. 

61.  THE  BEST  METHODS  FCR  DETHBKIEEHG  NEEDS)  STRENGTH  AID  DURATION  0?  MANN  EG  A FEE  FOIXOVniTG  COITTROI,. 

F3.  THE  STOUCTORE  AID  MANAGS2ITT  OF  THE  OVERHEAD  ORGAKIZATICK  V.HICH  '.'(ILL  MEET  THE  SUPPRESSION  IHEDS  OF  LARG""  FEES  MOST  EE’ETC lEITLF. 

64.  THE  BEST  PRECIPLES  AND  METHODS  OF  CM!?  MANAGEMENT  TO  INSURE  MAXIMUM  NUMBERS  AID  EFFICTPNCY  OF  131:  Oi:  TIE  FEE  LIIE. 

74.  IMPR0VI133Tr  AID  EXTENSION  OF  FOREST  AND  FIRE  LASS  FCR  BETTER  AN)  CHEAPER  FIRE  PROTECTION. 

76.  EQUITABLE  DISTRIBUTiaK  OF  COST  OF  PROTECTION  BY  FOREST  TAX  ADJUSTMENTS. 

77.  FOREST  FIRE  IHSUHANCE  FOR  PRIVATE  FOREST  OWI.TES. 

5.  REDUCTICN  OF  FCREST  laTITIBILITY,  RATE  OE  FEE  SPREAD,  AID  DIJFICUTTY  OF  CONTROL  THROUGH  MODIFIC/TTOIT  OF  STLVTCULTUR./X  , LOGGEG,  AID  GRAZING  PRACTICFS. 

6.  EOUIPMEIT  TO  lEET  HAZARD  REDUCTION  lEEDS. 

16.  DETECnOK  STAID./RDS  RECUIRH)  TO  IHET  VARYING  HOUR  CCITEOL  IJEEDS. 

17.  IKE  BEST  BASIS  FOR  HA:a:ii:G  PRU'ARY  LOCKCUT  DETECTION  SYSTEMS. 

19.  EPPO’/SEIT  0?  STRUCTURES  AID  EXTFMBrT  FOR  EDREASUD  TEE  EFFICIEirCY  OF  LOOKOUT  DETECTION. 

20.  THE  BEET  BASIS  FOR  PL/IGTITG  COIXUNICATIOK  SYSTEMS  FOR  FOREST  PROTECTION  FJRPOSES. 

22.  THE  PROPER  ROLE  OF  FIREHRFAPCS  IK  FOREST  PROTECTION  /JE  HH:  BEST  BASIS  FOR  PLANNING  A FIREBREAK  SYSm:. 

23.  THE  BEST  lETHODS  FOR  SECURING  ’.V/TEP  STORAGE  FACILITIES  FOR  SUTPRESSIOK  PTOPCSES. 

?5.  THE  BEET  SYSTEM  FOR  APPORTIONING  FIFE  EJUIR'.EIir  AMONG  DIFFERENT  PROTECTION  UlilTS. 

26.  THE  BEST  MEUI  ODS  FOR  FINANCING,  SEHVICIIG,  AID  MAINTAINING  FIRE  EQUIPMENT. 

'’7.  THE  BEST  METHODS  FOR  WAREKOUSITD  AID  PACKA.GING  OF  FKE  ESUIPIOENT. 

30.  REDUCTION  IN  LARGE  TURNOVER  IK  SHORT  lEi:  PERSONNEL. 

34.  SECURUTG  the  COOPERATION  '.'MICH  VTTLL  RESULT  H:  MOST  EFFICIENT  PROTECTION. 

36.  THE  EXTEIN'  TO  WHICH  THE  IROTECTTOK  '.'.'(SK  OF  DIFFERENT  AGENCIES  SHOUID  BE  COCRDllUCTED  TO  SECURE  M-AXmil'.  PROTECTION  AT  LOV.'EST  TOTAL  COST. 

49.  THE  BEST  METHODS  FOR  MOBILIZING  AID  DISPATCHING  MANPOf.-fER  AND  EQUIPMENT  FOR  FIRS  SUPPRESSION. 

55.  SAFETY  PRINCIPLES,  PRACTICES,  AID  EOUIPMENT  BEST  SUITED  TO  EEQDIRE1:ENTS  OF  THE  SUPPRESSION  JOB. 

57.  THE  BEST  TECHNISUES  FCR  LINE  HOLDING. 

58.  THE  BEST  TECHNIQUES  FOR  PATROL  AID  MOP-UP. 

65.  THE  BEST  METHODS  FOR  HAIDLING  AID  SERVICING  FIRE  FIGHTING  TOOLS  AID  EQUIPMENT  ON  GOING  FIRES. 

66.  ECONCHiRCAL  AH)  EXPEDITIOUS  TRAIEPCRTATION  OF  MEN,  EQUUMElJr  AID  SUPPLIES  ON  FIRES. 

75.  THE  PORTION  OF  THE  SUBSECUENT  IIKREASED  CO'T  OF  PROTECTKE;  THAT  LOGGING  OPERATORS  SHOULD  BEAR. 
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A - CONSIDERABLE  FRCaOSE  OF  DEFINITE  RKSOLTS 
B - CONSIDISABIE  PROMISE  OF  PARTIAL  RESULTS 
C - SOME  PROMISE  OF  DEFINITE  RESULTS 
5 - SOME  PROMISE  OF  PARTIAL  RESULTS 
F - RESERVED  FOR  ADMINISTRATIVE  STUDY 


L - ULTHCATE  solution  8ECUIRES  BASIC  RESEARCH 
N - PRESINT  »ORK 

3 - SCME  WORK  IN  PAST  DECADE, DISCCaJTINUED 
Y - LONG  TERM  STUDY,  10  YEARS  OR  MORE 
Z - REQUIRES  SPECIALIST,  NOT  AVAILABLE 
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(5)  ThG  suscGptibility  to  solution  of  those  phases  of  each 
problem  for  v/hich  tho  respective  line  projects  are  responsible  is  shoir'm 
by  the  code  letters  A,  B,  C_,  D,  in  tho  proper  column.  Two  criteria  have 
boon  employed  in  estimating  susceptibility  ratings:  (1)  the  probability 
that  a satisfactory  solution  can  be  derived  b^^  present  research  methods 
irrespective  of  the  agency  perfonaing  the  study,  and  (2)  the  completeness 
of  tho  anticipated  solution  in  fulfilling  fire  protection  needs.  It 
should  bo  reemphasized  that  "solution”  hero  refers  to  the  results  of  a 
technical  study.  Application  of  these  results  in  bettering  fire  protec- 
tion practices  on  a large  scale  is  an  administrative  function  and  is  not 
considered  a part  of  the  research  solution, 

(4)  ?Jhore  solution  of  tho  problem  requires  extended  time,  or 
specialized  personnel  not  now  available,  those  are  indicated  by  Y or 
respectively.  A period  in  excess  of  10  years  is  here  generally  considered 
to  be  extended  time. 

(5)  Tho  current  attack  status  of  individual  studies  is  indicated 
by  N for  going  studios  in  tho  current  research  program,  and  by  S for 
studies  undertaken  within  the  past  decade  but  discontimod  with  or  v:ithout 
completion. 

(6)  Some  probloras  in  each  impcrtance  group  are  designated  for 
administrative  study,  either  because  solution  is  largely  dependent  upon 
adiiinistrativG  policy,  or  because  the  administrative  organization  is 
equipped  with  personnel  and  facilities  well  suited  to  the  study  of  the 
problem.  Those  are  distinguished  by  tho  sjmibol  B. 

An  illustration  of  the  manner  in  which  problem  characteristics 
are  indicated  in  tho  ta.blo  may  be  obtained  by  follO'Wing  througli 
Problem  28,  "The  best  basis  for  planning  the  distribution  and  strength 
of  manning  of  fireman  stations,  including  the  location  and  assignment 
of  tank  trucks" . 

This  problem  occurs  in  the  high  importance  group. 

The  occurrence  of  code  letters  in  different  coluiims  of  tho  table 
opposite  Problem  28  indicates  that  ultimate  solution  requires  appropriate 
study  of  prosuppression  aspects  in  tho  Control  project,  studios" of  sa.m- 
pling  and  measuring  variables , and  of  ignition  and  initial  rates  of 
spread  in  tho  Behavior  project,  also  studies  of  forest  values  and  of  fire 
effects  in  tho  Effects  project. 

The  code  letter  A in  each  column  indicates  that  tho  chances  of 
a definite  solution  are  good  in  all  instances  vvhere  research  study  is 
involved. 

In  the  prosuppression  column-,  ELY  indicates  that  one  or  more 
going  studios  relate  to  this  phase  of  tho  problem,  that  ultimo.te  solu-  ' 
tion  of  this  portion  requires  basic  information  in  behavior  and  effects, 
and  that  solution  of  t.ho  prosuppression  aspects  of  the  problem  will 
probably  not  bo  completed  within  10  years  because  of  the  time  required 
to  obtain  the  necessary  basic  information  in  Behavior  and  Effects. 
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N in  tho  first  Boliavior  columi  indicatos  that  ono  or  more  sampling 
and  moas Lining  studios  nov/  undor  way  in  the  fire  behavior  project  v/ill 
aid  in  solving  Problon  28.  A alono  in  tho  socond  Behavior  column  indi- 
cates tho  need  for  studies  of  fire  ignition  that  would  roquiro  probably 
loss  than  10  years,  but  are  not  now  under  investigation,  NY  in  the 
third  colui'.in  indicates  that  current  studios  of  the  initial  rates  of 
spread  of  fires,  pertinent  to  the  problem,  V7ill  require  in  excess  of 
10  years. 


A alone  in  the  first  Effects  column  indicates  the  need  for  porti:~  • 
rrent study  of  forest  values  requiring  probably  loss  than  10  years,  but 
not  active  at  present.  Y in  the  socond  Effects  column  indicates  the  need 
for  long-term  studios  of  fire  effects,  but  x\rhich  are  not  now  undor 
investigation. 

Select  ion  of  Research  Problems.  It  is  impractical  at  this  t.lme 
to  include  in  a work  program  all  of  tho  major  fire  protection  problems 
considered  susceptible  to  study  by  the  E?'q)eriiiiont  Station.  It  v\ras  deemed 
advisable,  then,  to  select  from  tho  77  probleiris  those  which  could  be 
cx]poctcd  to  enter  into  tho  research  program  within  a reasonably  long- 
term period,  to  indicate 'the  few  of  this  selected  group  that  are  most  in 
need  of  immediate  attack,  and  finally  to  eliminate  from  those  problems 
the  ones  which  must  bo  postponed  because  of  lack  of  personnel. 

The  first  step  vjas  to  eliminate  all  low  and  mediiirii  importance 
problems  from  consideration  for  the  planned  research  program.  Tho  table 
on  the  following  page  is  thus  a recapitulation  of  tho  remaining  PA  high 
importance  problems  which  are  considered  susceptible  to  Exiioriment 
Station  vattack  — that  is,  vrith  tho  problems  designated  for  adrainist native 
study  vonitted,  as  well  as  those  of  medium  and  low  importance.  Those  24 
problems  v/ill  constitute  the  long-term  fire  research  program  at  the 
California  Station.  Problems  in  the  modiuiri  and  low  importance  group  will 
be  undertaken  for  studjr  only  as  special  short  period  assignments  may  bo 
justified  by  unforosoon  circumstances. 

The  selection  of  problems  of  high  research  priority  from  the  24 
which  constitute  the  basic  prograia  has  been  made  largoi37'  on  tho  basis  of 
two  considerations;  (1)  the  generally  recognized  outstanding  importance 
of  some  of  tho  problems,  and  (2)  the  need  for  solving  some  problems 
first  to  secure  information  nocessan^^  for  tho  orderly  solution  of  others. 
On  this  basis  13  problems  are  considered  of  high  research  prioritj^  and 
in  immediate  need  of  attack.  Those  are  distributed  among  the  four 
major  protection  activities  as  follov/s: 


High  Research  Priority  Probloms 


Presuppression  Supur  os  si  org Eff  o ct s^ 


Proh].cm  numbers 


2 

28 

50 

69 

12 

29 

51 

70 

39 

53 

71 

45 

62 
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PBOBLEtS 


froblq: 

NBISER 

2.  EFFECTIVENESS  OF  FIFE  PREVENTION  ACTTVITr  AND  OF  INDIVIDtrAL  FIRE  HJEVIKTION  lEA.SDRES. 

9.  THE  RISK  ACCOKPANYIKG  DIFFERENT  FIRE  C'DRING  AGENCIES. 

11.  ROAD  AND  RIGHT-OF-WAY  CONSTRUCTION  /ilT)  W.IKT2IIANCE  SPECIFICATIONS  TO  MNIKIZE  FIRE  OCCURRENCE  ALONG  IHE  RIOTT-OF-WATS. 

12.  SHORT  TERM  PREVENTION  MEASURES  BEST  SUITED  TO  HIGH  FIRE  DANGER  RESULTING  EHOM  DIFFERENT  CAUSES. 

15.  BEST  ITTHOD  OF  RATING  FIRE  DANGER  F®  USE  IN  PREVENTION  W®K. 

38.  THE  BEST  BASIS  FCK  PLAIGTNG  THE  DISTRIBUTION  AND  STRENGTH  OF  MANNING  OF  FIREN-AN  STATIONS,  INCLUDING  THE  LOCATI®  AND  ASSIGNMENT  OF  TANK  TRUCKS. 
29.  THE  BEST  BALANCE  PET.VEEN  INTENSITY  OF  IROTEETION  AND  IHE  FLUCTU/iTING  NEED  FOR  IROTECTION. 

38.  SECURING  AN  EFFICIENT  BALAICE  BET'.VEai  THE  IROTECTION  ACTIVITIES  OF  IREVENTION,  PRESUPPRESSION,  AND  SUPPRESSION. 

39.  SECURING  A BALANCED  PRESUPPRESSION  ®GANIZf.TION. 

45.  THE  NEEDS  FIRE  DANGER  RATINC  MUST  ETIL  AND  THE  BEST  lOTHODS  OF  ESTHSATING  FIRE  DANGER  FOR  IHESE  PURPOSES. 

46.  THE  NEEDS  FIRE  RECORDS  MUST  FILL  AND  THE  BEST  METHODS  EUR  COMPILING  AND  ANALYZING  THE  REQUIRED  DATA. 

48.  THE  FIRE  SUPPRESSION  OBJECTIVES  AND  POLICIES. 

50.  METHODS  FCE  PREDICTING  AND  IHTEC21ATING  FIRE  BEHAVIOR  AND  SUPIRESSION  ACCOMPLISHMENT  INFORMATION  NECESSARY  TO  PROPER  PLANNING  OF  FIRE  STRATEGY. 

51.  PROVIDING  IEIF®MATION  AND  DATA  NECESSARY  FOR  PLANNING  THE  DETAILED  TACTICAL  OPERATIONS  REQUIRED  TO  CARRY  OUT  THE  SUPPRESSION  JOB. 

52.  THE  BEST  lETHODS  FOR  ACCOMPLISHING  TEE  PHYSICAL  JOBS  OF  LOCATING  AND  CONSTRUCTING  FIRE  LINES. 

53.  THE  BEST  METHODS  FOR  SECURING  GREV.TEST  MAI.UPCr.TER  EFFICIENCY  IN  "ON-THE-LINE"  JOBS. 

56.  DEVELOPMENT  OF  THE  BEST  PRINCIPLES,  PRACTICES,  AND  EQUIPMENT  FOR  THE  BACICFIRING  JOB. 

60.  THE  BEST  JUTFODS  F®  GATHERING  AND  DISSHHKATING  NEEDED  INEURMATIOIT  ON  BEHAVIOR  OF  THE  FIRE  AND  PROGRESS  OF  CONTROL  OPPRATIONS. 

62.  THE  BEST  METPTCDS  F®  PRECICTHJG  SUCH  FIRE  BEHAVI®  PHENOMENA  AS  SPREAD,  CROIVNING,  SPOTTING,  AND  FINGERING  iTHICH  INFLUENCE  THE  SUPPRESSION  JOB- 

58.  THE  NECESSARY  FIRE  REC®DS  /MD  THE  PEST  METHODS  F®  OBTAINING  AND  REC®DING  THE  REQUIRED  IKTORMATION. 

69.  SATISFACT®Y  METHODS  FOR  ESTIMATITJG  FOREST  VALUES. 

70.  THE  BEST  lUTIHODS  FOR  MEASURING,  ESTIMf  TIWG,  AND  PREDICTING  THE  DETPaMENTAL  AND  BENEFICIAL  EFFECTS  OF  FIRES. 

71.  THE  PLACE  OE  CONTROLLED  BURNING  IN  THE  M/'NAGETENT  OF  TEE  FOREST  AID  RANGE  LAI.DS  OF  CALIFORNIA. 

73.  THE  rUBI.IC  V/LUES  AT  STAPCE  ON  PRIVATE  LANDS  AID  THEIR  WURTH  TO  THE  PUBLIC  TO  PROTECT  THEM. 
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C1ASSI?ICATI0N  OF  RISE  PRIORITY  FIRE 
PROBLFES  IN  CALIFORNIA  IN  NEED  OF 


PROTECTIO 

RESEARCH 


LEGEND 


A - crarsmEEAEu:  irckise  of  defiicite  ri^dlts 

B - CONSIDERABLE  PROMISE  OF  PARTIAL  PESGITS 
C - SOS  PROMISE  OF  DEFINITE  RESDITS 
D - SCiS  PROMISE  OF  PARTIAL  REFCLTS 


N - PPJSHJT  WORE 

L - ULTIMATE  SOLUTION  REQUIRES  B^iSIC  RESEAF.CE 
T - LONG  TFia:  STUDY,  10  YEARS  OR  KCEE 
Z - RECIPES  SPECIAilST,  NOT  AVAILA3LE 
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Consideration  of  the  capacity  of  the  present  rOvSearcli  organization 
of  tlio  fire  Division  of  the  California  Station,  the  quad  if i cat ions  of  its 
personnel,  rosoarcli  objectives  and  policies,  and  the  characteristics  of 
the  individual  problems  indicated  in  the  previous  tables  has  resulted  in 
eliminating  from  the  selected  13  high  research  priority  problems  those 
five  pertaining  to  fire  prevention  and  fire  effects.  Although  it  is 
generally  recognized  that  fire  effects  studies  shoui.d  bo  undertaken  im- 


mediately, it  is  also  recoeToiz-.d  that  little  major  accomplisiiment  could 
bo  made  v7ithout  v/ithdrawing  from  present  productive  studios.  The  8 
remaining  nrobloms,  solutions  of  which  depend  primarily  on  research  in 
the  projects  of  Behavior  and  Control,  are  thus  of  top  priority  in  the 
research  program,  and  are  proposed  for  study  in  the  immediate  future. 


Priority  Problems  in  the  California  For  :;_st  and  Rang_o 
5.^12 riment  Stati on  Long-term  Piro  R osearch  Progr.'am  Proposed  for 
Study  in  the  Near  Future. 


Number 

S8.  The  best  basis  for  planning  the  distribution  and  strength  of 
manning  of  fireman  stations,  including  the  location  a.nd 
assignraent  of  tank  trucks. 

29.  The  best  balance  between  intensity  of  protection  and  the 
fluctuating  need  for  pirotoction. 

39.  Securing  a balanced  presupprossion  organization. 

45.  The  needs  fire  danger  rating  must  fill  and  the  best  methods 
of  estimating  fire  danger  for  these  purposes. 

50.  Methods  for  predicting  and  integrating  fire  behavior  and 
s^ipprossion  accomplishment  information  necessary  to  proper 
plo.nning  of  fire  strategy, 

51,  Providing  infoivnation  and  data  nocossar^r  for  planning  the 
detailed  tactical  op  erations  rGq_uired  to  carry  out  the  sup- 
pression job. 

53.  Best  methods  for  securing  greatest  manpower  efficiency  in 
”on-tho-lino'^  jobs. 


62. 


The  best  methods  for  predicting  those  fire 
such  as  rate  of  spread,  croY/ning,  spotting 
vfiich  i.nfluenco  the  suppression  job. 


b Gha Vi 0 r phenomena 
and  fingering 
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Fire  Hvis  oar  eh  Study  Progrcjn. 

The  fire  rosoarch  progreu:!  of  tho  California  Sbation  is  mado 
up  of  studios  oach  ainod  toward  solution  of  some  part  of  a. major 
protocticii  problem.  I3i  most  instances  those  studios  correspond  in 
scope  to  questions  presented  under  the  77  major  problems  in  Section  III 
of  this  analysis.  It  has  already  boon  mado  apparent  that  unit  jobs 
much  narrower  than  tho  broad  problems  are  desirable  for  the  research 
a.pproach . 

The  current  studies  of  tho  Fire  Protection  Division  are  shown 
in  tho  accompanying  table.—  It  will  bo  noted  that  all  studies  are  g:c- 
poctod  to  contribute  to  tho  solution  of  several  major  problems.  Accord- 
ingly, the  program  is  aimed  in  general  in  the  right  direction.  Hov:ovor, 
in  tho  light  of  existing  knowledge  and  tho  present  status  of  fire  control 
needs,  a redirection  of  emphasis  upon  the  most  important  major  problems 
is  required.  Hence  the  problems  toward  which  the  prograia  will  bo 
directly  pointed  in  tho  near  future  arc  numbors  28,  29,  39,  45,  50,  51,  53, 
and  62. 

Some  adjustments  of  the  present  program  are  needed  to  effect  tho 
required  changes.  Studios  that  are  out  of  lino  will  bo  abandoned  as 
soon  as  sufficient  benefits  can  bo  derived  that  tho  work  invested  will 
not  bo  urastod.  Efficient  endeavor  appears  to  demand  the  concentration 
of  effort  on  a small  rnmibor  of  studies  rather  than  the  dissipation  of 
available  resources  over  a broad  field.  Hence,  no  nov7  work  will  bo 
undertake?!  until  present  studios  on  problems  in  tho  low  importance  group 
can  be  brouglit  to  logical  stopping  points.  Tho  tine  allotments 
estimated  as  adequate  to  bring  those  studios  to  a close  within  a reason- 
able period  are  indicated  in  tho  table  showing  current  studies. 


Tho  studies  'v^hich  will  make  up  the  subsequent  program  are  not 
being  scheduled  at  this  time  beyond  indicating  that  they  will  bo  in  the 
fields  of  Bchvuvior  and  Control  dclinoatod  by  the  eight  highest  priority 
problems  previously  onuiaornted.  Rigid  programs  of  individual  studies 
have  been  upset  in  the  past  rather  quickly  by  variations  in  research 
rusults,  in  national  and  regional  emphasis  on  particular  problems,  and 
in  opportunities  for  effective  study.  Study  schedules  fer  the  active 
lino  projects  are,  therefore,  planned  for  onl.y  short  periods.  These 
short  period  programs  are  governed  by  the  extent  to  'which  current 
analyses  shew  that  the  individual  studios  can  contribute  most  to  the 
more  i.mportan.t  problems  and  by  opportmiity  for  productive,  concentrated 
study.  Through  these  moans  tho  program  can  bo  kept  flexible  enough 
to  moot  c?irront  demands  of  fire  control  and  yet  maintain  the  continuity 
of  effort  required  for  productive  research. 


5^  Reference  individual  project  status  sheets  in  ciirront  annual  report 
for  details  of  purpose,  status,  etc,,  of  each  current  study. 
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Current  Studies  in  the  California  Fire  Protect ion  Research  Program 
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